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You still have time 
to enter 


end for this Free Booklet Now! 


8 Cash Awards to Professional Engineers 


7 Cash Awards to College Engineering Students 


No Geographic Restriction 


This competition involves the design of an overpass 
structure in steel to carry a two-lane highway at 
right angles over a four-lane interstate highway 
on level terrain in accordance with standards for 
today’s modern highways. For complete informa- 
tion, just fill in and mail the coupon and get started 
with your design without delay. Deadline for entries 
is May 31, 1959. 


USS is a registered trademark 


United States Steel 


Competition Editor, Room 1831, 
American Bridge Division, 
525 William Penn Place, Pittsburgh 30, Pennsylvania 


Please send me a copy of your $44,000 Steel Highway Bridge 
Design Competition entry booklet. 


Professional or Design Engineer / 
: : (Check one) 
Engineering Student 


Address 
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In your future the brightest star is > OA 
e ¢ s 
the company that can offer fullest uo 


direction and scope for your talents 
and ambition . . . with exceptional 
opportunity for growth and 


advancement. <. 
Bendix could be the bright star peel 
of your future. Producer of over a 4 “a 
thousand products, and embracing S if E 
> - 


twenty-four separate manufactur- 
ing divisions, Bendix offers growing 
careers in many directions. It 
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welcomes talented people in such 
varied fields as electronics, electro- 
mechanics, ultrasonics, systems, 
computers, automation and con- 
trols, radar, nucleonics, combustion, 







air navigation, hydraulics, instru- 
mentation, propulsion, metallurgy, 
communications, carburetion, solid 
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state physics, aerophysics and 
structures. 

Consider Bendix in your future 
career plans. Let us help you chart 
your course. See your placement 
director or write to Dr. Gerald A. sttt Ca 
Rosselot, Director of University ra ‘n, > of, 
and Scientific Relations, Bendix “LS ce +, 
Aviation Corporation, 1108 Fisher je : 
Bldg., Detroit 2, Michigan. 


A thousand products 


AVIATION CORPURAT 
Fisher Bldg., Detroit 2, 
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Af Ge neral MW /) lors A single control starts, stops, and steers the Firebird Ill—or this 


theres room 
lo stretch your 
imagination! 


GM positions now available in these fields for 
men holding Bachelors’, Masters’ and Doctors’ 
degrees: Mechanical Engineering ¢ Electrical 
Engineering ¢ Industrial Engineering * Metal- 
lurgical Engineering * Aeronautical Engineering 
Ceramic Engineering * Mathematics ¢ Indus- 
trial Design © Physics ¢« Chemistry ¢ Engi- 
neering Mechanics. 


2 


GM “laboratory on wheels” can be safely guided by electronic 


impulses sent from a cable buried under the road! 


Fabulous steps into the future, such as this, can be made only by men 
with fabulous imaginations. A lot of such men work for General Motors 
and its divisions. There’s room for a lot more—maybe you. 

In addition to research in the automotive and appliance fields, General 
Motors and its divisions are concerned with solar energy, astronautics, 
astrodynamics, electronics, and many fields of space engineering. If 
these areas of scientific study challenge your imagination, perhaps 
GM has a place for you at one of its plants in 71 cities. 

Here is a real opportunity to put your imagination to work on every- 
thing from tiny transistors to dynamic diesels. Write General Motors, 


Personnel Staff, Detroit 2, Michigan. 


GENERAL MOTORS ‘eansae 
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Are you the ONE MAN IN THREE 
who will qualify as a Raytheon Engineer? 


Write for your free copy of YOUR LIFE AND YOUR FUTURE AT RAYTHEON 


If you are energetic, imaginative, open to 

the challenge of responsibility, eager for 

opportunity in a soundly based career, College Relations Department 

this book can help guide your next moves. Raytheon Manufacturing Company 
‘ 1336 Soldiers Field Road 


: Brighton 35, Massachusetts 
It answers your questions about your 


prospects in a fast-growing, forward- 
looking company. It tells the story of 
Raytheon’s diversified, pace-setting activ- 
ities in electronics—expanding research % 
programs, development and design, man- & ae Name 
ufacturing techniques, application and ; 
sales. Company policies and benefits are 
described, as are living and recreational 
data. Fill out and mail coupon for your 
copy of this fact-packed brochure. 


Please send me, without cost or obligation, a copy of 
Your Life and Your Future at Raytheon. 


Address 
City 


State 





SCIENTISTS ¢ ENGINEERS 


al cuvery altitude 
where vehicles now fly 


or men dream of 
Sting them... 


REPUBLIC AVIATION OFFERS 
YOUNG ENGINEERS & SCIENTISTS 
OPPORTUNITY ON MANY 
VITAL PROJECTS 


1,000 TO 100,000 MILES 
ISLUNAR SPACE 





300 TO 1,000 MILES 
EXOSPHERE 





Diversified Programs in Missiles, Advanced Aircraft and 
Space Technology Are Now Progressing Under Republic’s 
New $35 Million Research & Development Program 


SO TO 300 MILES 
THERMOSPHERE 


These programs are exciting the imagination of scientific and military 
minds, and extend across the known parameters of flight and beyond — 
at every altitude, attitude and regime. Republic—a pioneer in aero- 
nautics and now a leader in the exciting fields of rocketry and space 
studies — has opportunities for young engineers & scientists in the fol- 
lowing areas: 





16 TO SO MILES 
MESOSPHERE 


e Space Vehicles and © Upper Atmosphere Research 
Equipment e Reconnaissance, Detection 
@ Missiles and Rockets and Armament Systems 
e Advanced Manned Bombers, 
¢ Development of Advanced VTOL & STOL Aircraft, 
Weapons for Upper Atmos- Supersonic Transports 


h ds oO ti 
eT a Target Drones, Bombing 
© Advanced Electronic Systems Training Devices 


10 TO 16 MILES 
STRATOSPHERE 


SEE THE TOTAL SYSTEMS PICTURE — Republic is a 
prime systems contractor where young men see their 
work fitted into the total system. Communicating and 
collaborating with men well-versed in varied technolo- 
gies gives recent graduates the competence and broad- 
based experience that prepares them for increased 
professional responsibilities. 


Look into Republic’s Individualized Orientation Program for 
the Recent Graduate. See your Placement Director for a copy of 
Republic’s new brochure, or — 


EARTH TO 10 MILES 
TROPOSPHERE 


Address Mr. George R. Hickman, Engineering Employment Manager 


STEP UGESELAE AVIATION 


FARMINGDALE, LONG ISLAND, NEW YORK 
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Why diversification makes a better all-around man 


get somewhere. If you have ability, ideas, spark—you'll move 
ahead, regardless of seniority or tenure. 


IVERSIFICATION Of effort makes for versatility—and ver- 
satility pays off in business as well as on the athletic 
field. We’ve found that to be especially true here at Koppers. 
Koppers is a widely diversified company—actively en- 
gaged in the research and production of a wide range of re- 
lated and seemingly unrelated products, such as remarkable 
new plastics, jet-engine sound control, wood preservatives, 
steel mill processes, dyestuffs, electrostatic precipitators, coal 
tar chemicals, anti-oxidants and innumerable others. 
Because we are diversified, our work is interesting. Through 
a system of lateral movement, our engineers and manage- 
ment personnel are given the opportunity to learn many of 
the diverse operations at Koppers. The result? Versatility. 
While you are moving laterally at Koppers, you are also 
moving up. Your responsibilities are increased. Your ability 
is evaluated and re-evaluated. And you are compensated 
accordingly. 


You don’t have to be with Koppers for 20 years before you 
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At Koppers, you'll stand on your own two feet. You'll get 
responsibility, but you'll also have free rein to do the job the 
way you think it should be done. No one will get in your way. 

Koppers is a well-established company—a leader in many 
fields. Yet, it’s a forward-looking company, a young man’s 
company. Perhaps, your company. 

Why not find out? Write to the Manager of Manpower 
Planning, Koppers Company, Inc., Pittsburgh 19, Pennsyl- 
vania. Or, see your College Placement Director and arrange 
an appointment with a Koppers representative for the next 


recruiting visit. 


KOPPERS 
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EDITORIAL ... 


Entering the Profession 


The months of February and March 
will find the upper reaches of Car- 
penter Hall bustling with activity as 
the School's fifth year engineers inter- 
view prospective employers gathered 
here from the entire nation. The im- 
portance of these two months for 
those of you graduating cannot be 
over emphasized, After eight years of 
elementary school, four years of sec- 
ondary school, and five years of inten- 
sive engineering education at Cornell, 
you will in this short time make a 
choice of employers which will influ- 
ence your entire professional career, 
and in all probability your personal 
life as well. 

It is with this in mind that the 
ENGINEER has devoted this entire 
issue to the subject of engineering 
placement. We have attempted _ to 
cover the entire placement procedure 
with informative articles providing 
answers to those questions most fre- 
quently asked by graduating engi- 
neers: What is the placement situation 
this year? What field should I choose? 
Where can I learn about companies? 
How should I prepare for employment 
interviews? What are the opportunities 
of graduate school? What about the 
military? The articles have been writ- 
ten by men well-qualified to give 
answers to these important questions. 

These articles should also be of 
interest to you prospective engineer- 
ing freshmen receiving this issue. 
With the recession of 1958 and the 
subsequent easing of the demand for 
engineers many of you may have 
wondered whether you were choosing 
a vocation where a job was difficult 
to obtain upon graduation. In “Engi- 
neering Placement — 1959” the job 
situation for engineers is outlined in 
detail. 

While graduate school might seem 
a distant possibility for you as a pros- 
pective freshman, it should be re- 
membered that your performance 
throughout your college career will 
determine whether you can gain ad- 
mittance to a qualified graduate 
school. Therefore, the opportunities of 
graduate school, outlined in this issue, 
should be investigated. As you plan 
to enter engineering school at Cornell, 
actual employment may seem far 
away. Nevertheless, this issue of the 
CorNELL ENGINEER will help to intro- 
duce you to the profession for which 
you will soon be preparing. —R.J].L. 
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Hermann von Helmholtz...on immortality 


‘... what arouses our moral feeling at the thought of a 
future cessation of all living creation on earth, remote as 
this may be, is above all the question whether all life is but 
an aimless sport, which will ultimately fall prey to destruc- 
tion by brute force. In the light of Darwin's great thoughts 
we begin to see that not only pleasure and joy, but also 
pain, struggle, and death, are the powerful means by which 
nature has built up her finer and more perfect forms of life. 


And we men know that in our intelligence, our civic order, 


and our morality we are living on the inheritance which 
our forefathers gathered for us through labor, struggle, and 
sacrifice; we also know that what we acquire will in like 
manner ennoble the lives of our descendants. Thus the 
individual, who works for the ideals of humanity, even 
if in a modest position and in a limited sphere of activity, 
can bear without fear the thought that the thread of his 
own consciousness will one day break.” 

—~Uber die Entstehung des Planetensystems, 1871 


THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 


A nonprofit organization engaged in research on problems related to national security and the public interest 


THE CORNELL ENGINEER 


When writing to advertisers please mention the ConnELL ENGINEER. 





Raising the roof... 
another example of DENISON’S 
hydraulic ingenuity 


























Lift-slab, a construction technique first used in 1950, 
actually lifts huge concrete slabs skyward to form the 
floors and roofs of modern buildings. At first a novelty, 
the lifting of 500-ton slabs thirty feet in the air and more 
is now an everyday occurence. HYDRAULICS 
The technique is simple. Concrete slabs are poured IN YOUR 
individually at ground level, cured, and then lifted one FUTURE 
at a time to proper elevation by a series of lifting jacks 
or screws. In each jack, a Denison hydraulic pump/motor 
furnishes constant, accurately controlled torque to follow 
up the lifting action of the jacks. 
With dependable hydraulic power, the operation is, 
in every practical sense, foolproof. 
Here is just one more instance where hydraulic power 
has been put to work for product or process improve- 
ment. Find out how hydraulics fit into your future. Write 
Denison Engineering Division, American Brake Shoe Co., 
1218 Dublin Road, Columbus 16, Ohio. 


DENISON 
dnOll ica 


Sook to DENISON for Leadership ia dydraikic develop went 
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Measuring progress with an 
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electronic yardstick 


This etched metal bar (at left) directs the electromechan- 
ical positioning of cutting edges in the first all electronically- 
controlled machine tool line. 

Developed by Hughes Products, the commercial activity 
of Hughes, this unique control system integrates any de- 
sired number of machine tools into one production line. 
Milling, drilling, tapping, boring and reaming operations 
are performed automatically to precise tolerances. Other 
commercial activities at Hughes Products center around the 
research, development and production of semiconductor de- 
vices, specialized electron tubes, and other advanced elec- 
tronics systems and components. 





The wide range of interest present in the commercial area ee ; 7 ; t 
of Hughes is also typical of other Hughes activities. The | : - "| a 4 
Research and Development Laboratories are conducting in- uy pi 
fay? een 


vestigations into Advanced Airborne Electronics Systems, | =. ge V \, 
Plastics, Guided Missiles, Space Vehicles, Subsurface Elec- “— , — , , _— 
This plastic balloon, resting on a mobile trailer unit like a 


golf ball on a tee, protects the new Hughes Frescanar three- 
dimensional radar antenna. 


tronics Systems, Global and Spatial Communications Sys- 
tems...and many more. Hughes in Fullerton is developing 
radar systems which position beams in space by electronic 
rather than mechanical means. Complete modern manufac- 
turing facilities are maintained at El Segundo (advanced 
armament control systems), Fullerton (3-D radar systems) , 
and Tucson, Arizona (Falcon IR and Radar guided missiles) . 

The rapid growth of Hughes reflects the continuous ad- 
vance in Hughes capabilities— providing an ideal environ- 
ment for the engineer or physicist, whatever his field of 
interest. 


The West's leader in advanced ELECTRONICS 


HUGHES 


HUGHES AIRCRAFT COMPANY 
Culver City, El Segundo, 

Fullerton and Los Angeles, California 
Tucson, Arizona 





Members of our staff will conduct 


CAMPUS INTERVIEWS 


on March 12. For interview 
appointment or informational literature consult 
your College Placement Director. 











©1959. Hac 


Falcon air-to-air guided missiles with both radar and infra- 
red guidance systems are being developed and produced by 
Hughes engineers in Tucson, Arizona. 
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about. SYSTEMS ENGINEERING 
and VITRO 


The Vitro Silver Spring Laboratory, well known for research 
and development, has established an outstanding reputation 
in the field of Systems Engineering. 











Systems Engineering demands a special talent. It means 
seeing both the part and the whole. Equipments must be 
functionally compatible among themselves and together 
contribute to the end for which the entire system is designed. 
Assuring this is done is Systems Engineering. It leads 

to a variety of related activities design, evaluation, 

analysis, coordination, liaison, and product engineering. 








The Vitro Silver Spring Laboratory is responsible for the Systems 
Engineering in preparation for the installation of Terrier, 

Tartar and Talos missile systems aboard Navy guided 

missile ships. Similar work is being performed for the 

Polaris project. Torpedo weapon systems, mine and 
countermeasure systems, ultrasonic studies and related military 
weaponry comprise additional tasks at the Silver Spring Laboratory. 


In less than a decade, the Silver Spring Laboratory 

has grown to a staff of 650 more than 280 of them 
professional engineers and scientists. The Laboratory is 
located in suburban Maryland, twelve miles from 
Washington, D.C. The modern Laboratory facilities enable 
an engineer to pursue an idea from design to prototype. 


The young engineer is offered the advantages of professional 
employment under the capable guidance of seasoned staff 
members; individual recognition; unlimited opportunity 

for growth; plus the benefits of excellent living surroundings. 


The Silver Spring Laboratory is one of three facilities 

within the Vitro Laboratories Division: the West Orange, N. J. , 
Laboratory emphasizes chemical and process engineering: 
Vitro Weapon Services, Eglin Air Force Base, Florida, is 
engaged in an extensive weapon systems evaluation program. 


Mr. James A. Runser, College Relations Administrator, 
Silver Spring Laboratory, will be on campus, 


FRIDAY, MARCH 20, 


and will be happy to talk with you about your future 
career with Vitro. 





VITRO LABORATORIES 
DIVISION OF VITRO CORPORATION OF AMERICA 
14000 GEORGIA AVE., SILVER SPRING, MD. 
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Why Lockheed -— 


Lockheed’s leadership in aircraft is continuing in missiles. The Missile 
Systems Division is one of the largest in the industry and its reputation 
is attested by the number of high-priority, long-term projects it holds: 
the Polaris IRBM, Earth Satellite, Kingfisher (Q-5) and the X-7. 

To carry out such complex projects, the frontiers of technology in all 
areas must be expanded. Lockheed’s laboratories at Sunnyvale and 
Palo Alto, California, provide the most advanced equipment for research 
and development, including complete test facilities and one of the 

most up-to-date computing centers in the nation. Employee benefits 

are among the best in the industry. 

For those who qualify and desire to continue their education, the 
Graduate Study Program enables them to obtain M.S. or Ph.D degrees 
at Stanford or the University of California, while employed in their 
chosen fields at Lockheed. 

Lockheed Missile Systems Division was recently honored at the first 
National Missile Industry Conference as “the organization that 
contributed most in the past year to the development of the art of 
missiles and astronautics:’ 

For additional information, write Mr. R. C. Beverstock, College 
Relations Administrator , Lockheed Missile Systems Division, 
Sunnyvale , California. 


Lochheed / MISSILE SYSTEMS DIVISION 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA 
CAPE CANAVERAL, FLORIDA ¢© ALAMOGORDO, NEW MEXICO 
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Engineering placement—getting the right job with the right employer, can be a difficult procedure. Since the choice of position 
and employer will influence the graduating engineer’s entire professional life, if not also his personal life, he should devote con- 
siderable thought and preparation before he embarks on interviewing with prospective employers. 





ENGINEERING PLA 








Since 1950 the placement of en- 
gineering graduates has offered a 
greater challenge to the employer 
than to the employee. Over five 
thousand companies have been 
scrambling annually for an average 
of between twenty and twenty-five 
thousand engineering graduates, 
and in some of these years single 
companies have sought to hire 
from 500 to 1,000 or more of this 
total. For several years at Cornell 
the companies recruiting engineers 
have been between two and four 
times the number of graduates 
available for jobs. Reflecting this 
demand, starting salaries for the 
average Cornell engineer have 
risen 89%, from $270 a month in 
1950 to $510 in 1958. 

1958 was a year of recession; the 
demand for engineers weakened 
and there were actually some lay- 
offs. Salaries, however, were not 
only unaffected, but rose somewhat 
over the preceding year. Thus the 
picture was confused. However, a 
trend of some real significance be- 
gan to emerge; a selective demand 
for engineers began which prom- 
ises to continue. The cry now is not 
so much for more engineers as for 
better ones. 

During the intense competition 
for engineering graduates which 
has developed in recent years, 
many companies have found it 
both necessary and desirable to 
train liberal arts graduates or to 
hire technicians and technical as- 
sistants for many jobs previously 
filled by engineers. At the same 
time, there is a growing effort to 
utilize well trained engineers of 
high caliber to better advantage in 


work requiring technological com- 
petence of a high order. Thus the 
demand for you as an engineer will 
depend upon the excellence of the 
training you have had and how 
successful you have been as a stu- 
dent; an engineering degree per se 
is no longer an open sesame to a 
good job, 


Prospects in ‘59 

What specifically are the pros- 
pects for engineering recruitment 
in 1959? Early evidence indicates 
little change from last year. An ac- 
celerated business recovery could 
add to the demand, but with 10% 
more graduates available in June 
1959 the net result is likely to be 
about the same. Fewer companies 
have established recruiting dates 
than for 1958 placement, but the 
number signed up is still large, and 
those for the most part who have 
dropped out are companies who 
have recruited at Cornell only in re- 
cent years and with little success. 
Again this year, men in the top half 
of the class will have little if any 
placement problem; the below 
average student will get a job, but 
it may not be just the job he wants 
or where he wants it, and to get it 
he may have to take the initiative 
and go beyond the confines of the 
placement office interviewing 
rooms. 

There are three main stages in 
the recruiting process for a senior 
engineer; they are preparation, in- 
terview, and job offer. The first 
step involves deciding what you 
want to do with your engineering 
education and getting information 
about prospective employers. Sec- 





Photo Science Studios 


Donald H. Moyer is director of the Office 
of Student Personnel of the College of 
Engineering, Cornell University. He is a 
graduate of Harvard College, A.B. °27, 
and of the University of Michigan, M.A. 
(psychology) °28. 


ond, is the interview which is your 
point of contact with the employer 
and your chance to sell yourself. 
Last is the period of plant visits 
and, we hope, offers of employ- 
ment. 


The Interview 

Before you interview any pros- 
pective employer you should have 
decided first, the kind of job you 
want; second, the companies where 
such opportunities exist; and third, 
which of these companies show the 
most promise for you, Each School 
in the College of Engineering has a 
placement adviser who will help 
you with the first question. Com- 
pany information is conveniently 
available to you in the University 
Placement Office in Day Hall and 
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by Donald H. Moyer 
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at the Office of Student Personnel 
in Carpenter Hall. You should be- 
come thoroughly familiar with this 
information before you interview 
any Company representative; your 
interview will amount to little 
otherwise, for you will not be well 
informed and will create a poor im- 
pression. To the extent that you are 
able to supplement the information 
in the placement office files by the 
experience of summer jobs, talks 
with friends, or through other 
sources, the better prepared you 
will be for your interview. 

An employment interview® serves 
essentially a twofold purpose; for 
the employer it affords the oppor- 
tunity to appr aise a prospective 
employee, and for the applicant it 
not only provides the chance to sell 
himself but to make further  in- 
quiries about his prospective em- 
ployer. As the person being inter- 
viewed you must put your hewk foot 
forward. Needless to say (I hope ) 
you should tidy up for the occa- 
sion, and this applies to your per- 
son as well as your clothes. No 
need to be fancy; just use good 
taste. A poorly packaged product 
won't sell. 

More important is the need to be 
yourself. One of the main reasons 
for interviewing you is to find out 
what sort of person you really are. 
The minute you try to camouflage 
your true person: ality you are be- 
ing deceptive and will be found 
out sooner or later; trying to be 
someone else will only make you 
look silly, and you « can't make it 
stick anyway. No formula will fit 
all interviews but at least be on 
time, be honest, and be alert. It 
only makes sense to be polite, busi- 
ness-like, forthright, and respon- 
sive, and even if these are not your 
natural attributes, it won’t hurt to 
practice them. But again, if you are 
a natural born introvert, don't 
“make like” a back slapping polli- 
tician. 


Learn About The Company 

The interview is also your oppor- 
tunity to find out about the com- 
pany, and a good interviewer will 
see that you do. If you go well pre- 
pared he will often tell you much 


*An excellent booklet entitled, Your 
Job Interview, has been published by the 
New York Life Insurance Company and 
is available for distribution in the place- 
ment offices in Day Hall and Carpenter 
Hall. 
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that you already know. When he 
does this, be patient, and when he 
pauses for breath ask him specifi- 
cally some of the things you want 
to tind out about in addition to 
what appears in the company’s bro- 
chure. Better write your questions 
down in advance because other- 
wise you may forget them, and 
even if you have to refer to a list, 
your interviewer will know that at 
least you are sincere, and not just 
trying to fill in, Remember, how- 
ever, that your time will be limited 
to twenty minutes or half an hour, 
so be selective in the questions you 
prepare; you may not have time for 
them all. 

Few employers are likely to ask 
you how much salary you want, 
and if they do it is pe rfectly proper 
for you to retort that you suppose 
the company has a standard start- 
ing rate, which if they are inter- 
cued in you, you will be glad to 
consider. To try to evaluate your- 
self in dollars, lac king work expe ri- 
ence and full knowle dge of the job 
market would not mean very much, 
and a company representative who 
asks you this question is either try- 
ing to trick you or is not very 
smart. 

Finally, if your interviewing has 
been fruitful, you will have re- 
ceived one or more offers. Recruit- 
ers will seldom make spot offers 
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during the interview. Usually the 
offer will be and should be a writ- 
ten one and it will come either on 
the basis of the interview alone or 
after you have visited the company 
following your initial interview. 
The time you will have to consider 
the offer may be mentioned in the 
letter, but in any case an imme- 
diate acknowledgment is called for 
stating when you will give your 
answer if you are not prepared to 
do so at once. If you want more 
time than the company specifies, 
you may request it, but remember 
they have other prospects to con- 
sider. 

An offer is not an irrevocable 
commitment to hire; it may be 
withdrawn at any time prior to 
your acceptance or rejection of it, 
and this happened number of 
times last spring. A high accept- 
ance rate of offers or the sudden 
reduction of personnel require- 
ments in any company may neces- 
sitate a withdrawal of outstanding 
offers, much as any employer 
would like to avoid such action. 
Therefore, when you receive any 
employment offers this spring, re- 
member there are two parties con- 
cerned and that your convenience 
is not all that counts. Almost any 
company wants you to have a fair 
opportunity to reach a considered 

(Continued on Page 26) 
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The bulletin board in Carpenter Hall serves as the starting point for the Cornell 


engineer's search for job opportunities. 


Pictured are charts showing companies in 


search of prospective engineers. The board also gives detailed information on starting 
salary for Cornell engineers. 
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UNIVERSITY 
RESOURCES 
AVAILABLE IN 
PLACEMENT 


by John L. Munschauer 


University resources available to 
engineers in their search for the 
right job are many and varied. Un- 
fortunately, many graduating sen- 
iors are not familiar with these re- 
sources and thus deprive them- 
selves of information of significant 
value as they seek out the right job 
with the right employer. 

This process of job hunting can 
be compared to marketing. Lists of 
potential customers (employers ) 
must be collected. For the engineer 
this is an easy task. The University 
Placement Service, in cooperation 
with college offices, publishes a list 
of employers who will recruit 
throughout the campus. It also dis- 
trfiattes a directory called the Col- 
lege Placement Annual which lists 
most employers who recruit college 
students in the United States. A 
supply of these publications is kept 
“in stock” in the Student Personnel 
Office in Carpenter Hall, as that is 
the focal point of engineering 
placement. 

Market Research for the engi- 
neer will probably not be a prob- 
lem of finding lists of potential em- 
ployers, but of cutting the existing 
ones to a manageable number of 
prospects. For the very few who do 
not find the kind of employer they 
want in standard employment pub- 
lications, there is a media available 
for advertising qualifications. The 
Placement Office publishes a bulle- 
tin (and to be included in this one 
the engineer must come to the of- 
fice in Day Hall) which outlines 
the qualifications of students and is 
mailed to over 3,000 employers. 

Obviously, the salesman in this 
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The graduating engineer, looking for a job, is 
placed “in the spotlight” by prospective employers. 
It is the job of the University Placement Service 
to make sure that the graduate picks the right 
employer's spotlight, by making available varied 


literature on all 


procedure is you, the applicant. If 
sales techniques need to be sharp- 
ened, the Placement Offices have 
books on the subject of interview- 
ing and Mr. Moyer or myself will 
try to help. 


The Interview As A Market Place 

Fortunately, there is a market 
place or exchange which attracts 
many of the finest employers so 
that the greatest inefficiency in job 
hunting, making calls on e mploye rs, 
is elimins ited. This exchange is, of 
course, the interviewing facilities 
in Carpenter, Olin, and Day Halls. 
During the months of February 
and March, when employers visit, 
the engineer can avail himself of 
the opportunity to interview em- 
ployers from New York to Califor- 
nia and Minnesota to Texas. Hun- 
dreds, if not thousands of dollars in 
transportation costs can be saved 
by interviewing on campus. This 
brings up a special point for men 
entering military service. Interview 
at Cornell—never again will so 
many employers be assembled i 
one pl ice, If entering the service, 
use these interviews as a means of 
establishing a file or record of qual- 
ifications with various employers 
which can be reactivated at the 
end of the tour of duty. 

The last step in the process is the 
decision—taking the plunge and ac- 
cepting a job. Here the engineer 
stands alone and must make up his 
own mind. For some, the ge 
is easy—only one job offer. For oth- 
ers, there will be many factors with 
variables to be weighed for each 
individual’s likes, prejudices, and 


“spotlights of opportunity.” 


wisdom, Some will compromise 
standards in order to work in a cer- 
tain locality, and some may com- 
promise everything to marry the 
boss’s daughter (an excellent road 
to success ). 

In the Placement Office in Day 
Hall we have ventured to develop 
a list of factors to be considered in 
rating an employer, and _ this is 
available by calling on our office. 
Basically, it urges students to look 
into an employer's products, re- 
search, marketing, manufacturing, 
finances, and profits, as well as per- 
sonnel development and compensa- 
tion programs. The advice is quite 
similar to that used in the purchase 
of securities. 

We conclude, 


however, with a 


(Continued on Page 61) 
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FIELDS OPEN TO 
THE ENGINEER 


The engineer receiving his first 
degree is faced with a major deci- 
sion—his selection of a particular 
field of endeavor. This is as impor- 
tant a decision as his prior choice 
of college and field of study. There 
is no doubt that today’s graduate 
has a field of choice, as far as his 
post-college career is concerned, 
that is most challenging to the indi- 
vidual. 

In contrast to his father who 
graduated during the thirties, when 
jobs were hard to come by and the 
major question faced was often not 
a decision as to which job to accept 
but how best to obtain any offer, 
the graduating student today is 
forced to select and is usually able 
bv his decision to choose a career 
in whatever field, industry, or spe- 


by Professor Andrew Schultz, Jr. 


cialty he prefers. Each year a sig- 
nificant number of students are un- 
able to make this decision however, 
and by default allow others to de- 
cide for them. 

Therefore, some advice on the 
topic is presumably appropriate, 
for any aid in the decision proce- 
dure is usually welcomed. The pur- 
pose here is to discuss some of the 
alternatives open to a Cornell engi- 
neer and call attention to some of 
the aids and resources available to 
him so that he uses them before it 
is too late. The timeliness of the 
decision is important. While still a 
Cornell student, resident on the 
campus, and not yet graduated, the 
young engineer is sought after, in- 
spected, appraised, followed up by 
all forms of direct mail and tele- 


phone solicitation, and apparently 
is a highly desirable commodity. 
After graduation he will find 
himself to possess an entirely dif- 
erent value. He will have difficulty 
in arranging interviews, will re- 
ceive few answers to his letters of 
application, and will find that ob- 
taining a job in the outside world 
“over-the-counter” is an_ entirely 
different proposition. Similarly, 
those students who approach in- 
dustrial firms during their vaca- 
tions with the idea of obtaining in- 
formation concerning career possi- 
bilities often find ready access to 
executives’ offices and receive the 
red-carpet treatment in their status 
of student. But the treatment re- 
ceived three months later in their 
status of job applicant, is, in the 


One of the possibilities open to a graduating engineer is further study in graduate school. The question of proper field, program, 
fellowships, and teaching and research assistantships makes the choice of the right graduate school as difficult as that of the under- 
graduate school. These students are working on a research project at the University’s Graduate School of Aeronautical Engineering. 
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best of firms, quite different. The 
moral to be drawn is that the de- 
cision is best approached, in the 
most favorable environment as far 
as opportunity is concerned, prior 
to graduation. This applies espe- 
cially to those individuals who are 
faced with a period of military 
service. 

Many Cornell engineers elect ad- 
vanced R.O.T.C, and thereby as- 
sume some obligation for a period 
of military service after graduation. 
Regardless of the time or length of 
service, the student who neglects 
the opportunity to interview and 
establish relations with industrial 
firms during his last term of resi- 
dence is losing a golden opportu- 
nity and making his post-service 
employment problem immeasur- 
ably more difficult than it need be. 
Therefore, no student should neg- 
lect the opportunity to interview 
on-campus merely because he is 
in the R.O.T.C. and has a military 
commitment facing him. Most 
firms are eager to interview him, 
and many will make offers imme- 
diately or after completion of serv- 
ice. 


The Engineering Specialist 

A variety of methods for ap- 
proaching the decision are possible. 
All of these which are both logical 
and feasible involve considerable 
thought and preparation prior to 
the actual contact with industrial 
firms or other potential employers. 
The first step is study and consid- 
eration of possible alternatives. 
These must be subjectively defined 
by the individual facing the prob- 
lem if a wise decision is to be 
made. A good starting point is to 
consider whether a career as an en- 
gineering —_ specialist, research 
worker, or teacher is appealing. 
Such a career implies great techni- 
cal competence and abilities in the 
direction of science as well as engi- 
neering. There exists a stronger 
tendency to pay well competent 
engineering specialists, and the 
paths to higher management for 
such individuals are evidently 
broadening. 

Many young engineers are able 
to make this decision prior to grad- 
uation, based upon their experience 
in the class-rooms, laboratories, 
and summer jobs. Those at the ex- 
tremes academically often find the 
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decision easy. Individuals at the 
bottom of the class usually reject 
this type of career. While those at 
the top, find it worthy of further 
consideration. For those who con- 
sider such a career with favor, ad- 
ditional study in graduate school is 
clearly advisable. There are an in- 
creasing number of fellowships and 
teaching and _ research assistant- 
ships available in institutions of 
higher study each year and early 
consideration of specific field, insti- 
tution, and program is required. 
Most graduate applications for 
financial aid are acted upon in 
March. Application to those grad- 
uate schools selected should be 
made early, even if a final decision 
has not yet been reached. 

At Cornell the number of engi- 
neering students entering graduate 
school immediately upon gradua- 
tion has increased in the past five 
years from thirteen to 21 per cent 
of those reporting to the placement 
office prior to graduation. Addi- 
tional men matriculate at graduate 
schools after completing military 
service, and many others undertake 
part-time gr aduate study while em- 
ployed at their first jobs. There is 
no doubt that an increasing pro- 
portion of Cornell engineers take 
graduate degrees and find employ- 
ment in more specialized techno- 
logical areas. Part of this is un- 
doubtedly due to the general 
trends of the time, but there un- 
doubtedly are a significant number 
of students who find in their fifth 
year an opportunity to appreciate 
the challenge of analytical work 
and decide to pursue the idea fur- 
ther. Many of them take advantage 
of current economic conditions and 
the recruiting procedure to line up 
challenging summer jobs which 
provide an opportunity to appraise 
such a career. So this group also 
finds it necessary to make decisions 
concerning employment. 

The Professional Master’s De- 
gree programs at Cornell should be 
investigated by those individuals 
planning to continue study prior to 
graduation so as to take adv: intage 
of the elective programs possible in 
the fifth year which can be applied 
toward such degrees. In fact, stu- 
dents considering graduate study 
elsewhere would do well to apply 
for one of these programs as well 
as would those planning to go di- 
rectly into the service prior to grad- 


uate study. Such application will 
make possible later realization of 
full credit for appropriate advanced 
work taken in the fifth year. 


Fields Usually Open 


For those who decide not to go 
to graduate school, a difficult deci- 
sion remains. From experience in 
discussing the problem with many 
students one is led to believe that it 
is most productive initially to think 
in terms of a classification of type 
of work. A starting point is sug- 
gested in the following list of func- 
tions: 


(1) Research 

(2) Development 

(3) Design 

(4) Technical Staff Related to 
Operations 

(5) Production or Operations 
( Technical ) 

(6) Technical or Engineering 
Sales. 


The terms used do not repre- 
sent an attempt to coin new phrases, 
but do attempt to eliminate certain 
words which have vastly different 
meanings in different environ- 
ments. Research is distinguished 
from development and design and 
is used in its purer connotation. 
Each student should study the 
meanings of these terms in diction- 
aries and as they are used in prac- 
tice. (Reading of the brochures 
and technical publications of the 
various firms will help indicate the 
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latter meanings. ) Only then will he 
be able to discuss and appraise in- 
telligently various opportunities 
that may be available to him. The 
somewhat lengthy term technical 
staff related to operations is used 
in place of the many different 
terms such as process engineering, 
industrial engineering, manufactur- 
ing engineering, production engi- 
neering, engineering planning, etc. 
because it is descriptive and ap- 
plies to process, mechanical, or elec- 
trical industries, to service indus- 
tries, and other areas of endeavor 
all of which use different terms to 
describe the general function. The 
term operations is used in the next 
category to include service, com- 
munication, transportation, and oil 
industries where the term produc- 
tion is not used or has a different 
meaning than in manufacturing. 
The term technical or engineering 
sales implies more than selling and 
connotes the true technical chal- 
lenge associated with the solution 
of highly complex industrial prob- 
lems by sales representatives. 


Making The Decision 

The most difficult part of the 
process for many students is decid- 
ing which of the types of work 
listed appeals most. In general 
those unable to make a selection 
are also unable to define clearly 
and intelligently what each in- 
volved. Lack of ability to define 
inevitably means lack of ability to 
relate specific types of work to 
one’s personal inclinations, desires, 
abilities, and education. Thus the 
first step is to define clearly, in 
terms that are meaningful to the 
individual, in terms that will en- 
able the individual to properly 
orient industrial opportunities pre- 
sented, and in terms which enable 
him to appraise such opportunities 
against his desires. 

Luckily, most Cornell graduates 
have had two or three summers of 
significant experience, come from 
a home in which the industrial or 
business environment is discussed, 
and have some feeling for what the 
various occupations involve. Others 
apparently lack either the imagi- 
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nation or the experience to make a 
clear appraisal of what the func- 
tions involve. A suggested aid for 
such individuals is to list the func- 
tions on a long work sheet and 
then across the top of the sheet 
set up three broad classifications: 
(1) mental demands of the job, 
(2) job environment, and (3) hu- 
man relations. Within each of 
these can be set up ten or fifteen 
column headings which state var- 
ious characteristics in each class. 
For example, in the first category a 
listing would include such items 
as: analytical ability required, orig- 
inality, imagination, dealing with 
abstractions, ability to gadgeteer, 
mathematical demands, etc. Simi- 
larly, under environment would ap- 
pear: travel, work in noisy area, se- 
clusion and quiet, pressure and ten- 
sion, frequent moves, etc. Under 
human relations such topics as 
working alone, close cooperation 
with small group, make good first 
impression, politics important, etc. 
should be mentioned. Many others 
can be suggested. Once such a 
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From top to bottom: Figures la, lb, le. Three of the most popular engineering organizational arrangements are shown diagram- 
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form is prepared, each of the types 
of work listed should be evaluated 
against the column heading. The 
purpose of such a check sheet is 
not to indicate a_ selection but 
merely to force the individual to 
educate himself in the demands of 
the various occupations. 

Once completed, of course, a de- 
cision is suggested. At the least, 
certain areas can be excluded. 
is doubtful if many can select a 
specific type of work as preferable 
to all others, but one or two can be 
set up as superior in interest and 
challenge. The problem is initially 
to select from among the hundreds 
of firms recruiting those which of- 
fer the types of work desired and 
from those the firms which offer 
the best opportunity for income, 
for advancement, and for highest 
quality endeavor. 


Other Sources Can Be Of Aid 


Many students face the problem 
with some trepidation and fail to 
prepare themselves properly. Such 
individuals generally have an alibi 
which most frequently is in terms 
of lack of experie nce. What is not 
recognized, is that an individual 
cannot possibly experience all types 
of work, and, therefore, decisions 
must be reasoned rather than based 
on pure experience. The consider- 
able resources available to the aver- 
age student are freque ntly not rec- 
ognized. In addition to home en- 
vironment and summer work expe- 
riences, there are family friends, 
class mates, classroom experience, 
a multitude of technical periodicals 
and company publications in the 
library and in the placement offices, 
interviews that may be arranged 
with industrial personnel during 

vacations, and, last and not least, 
an informed and intelligent faculty. 

Family friends are in a position 
to advise in the light of their ex- 
periences and to tell what their 
jobs involve, what is interesting to 
them, and why they enjoy their jobs. 
Class mates have had summer ex- 
periences in different firms and 
jobs, and other friends currently 
employed may be able to inform a 
questioner of facts concerning their 
employer. The company publica- 
tions provided prior to the recruit- 
ing date often provide a wealth of 
detail about the firm, its organiza- 
tion, and types of job available. 
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The Faculty of the College can 
draw upon years of experience as 
well as knowledge accumulated 
from alumni who made similar de- 
cisions. This is a most important 
resource to cultivate, both for pur- 
poses of decision and in order to 
have appropriate references after 
the decision is made, 

Some students have an easier 
task than others in the selection of 
industry and firm. The student in- 
terested in electronic design starts 
out with a much smaller list of pos- 
sibilities than the man concerned 
with a staff position related to tech- 
nical operations. The latter may 
need to look at all types of indus- 
tries in order to narrow the field, 
whereas the electronic designer has 
fewer possibilities. Thus it would 
be expected that the mechanical 
engineers, for example, would on 
the average interview far more 
firms and have a more difficult se- 
lection problem than the electricals 
or engineering physicists. Some 
general criteria helpful in arriving 
at a decision would include growth 
trend of the industry, position of 
the firm within the industry, 
growth trend of the firm, policies 
of the firm with regard to treat- 
ment of engineers, and promotion 
of employees. 


Learn How a Company Functions 


Most opportunities have some 
peculiar characteristics, and these 


should be ferreted out. For exam- 
ple, certain government engineer- 
ing jobs may lead to considerable 
responsibility faster than compar- 
able industrial positions. In some 
firms promotion policies may open 
doors to faster advancement in cer- 
tain fields. In other firms forecast 
output increases will not require 
a significant personnel increase. 
Offsetting this may be an excessive 
proportion of older managerial em- 
ployees, thus providing opportuni- 
ties for fast advancement. 

Perhaps a crucial characteristic 
to the engineer is the type of engi- 
neering organization of the specific 
firm being considered. For exam- 
ple, some firms have a centralized 
engineering organization while oth- 
ers are decentralized with engi- 
neering and development respon- 
sibility spread throughout the or- 
ganizational structure. Depending 
upon the size of the component di- 


visions, this has clear implications 
as far as the development of an en- 
gineering specialty is concerned, 
and as far as means of advance- 
ment are concerned. Such ques- 
tions should be thoroughly investi- 
gated. 

The internal organization of the 
engineering development function 
is also critical. Figure la shows a 
type of organizational arrangement 
by engineering specialty; figure 1b 
shows a department organized by 
product line; and figure le shows 
an organization by projects in 
which the personnel assigned to 
projects varies according to de- 
mand and capability. There are 
different implications in each of 
these three types of organizational 
pattern as far as variety of work, 
ability to develop highly special- 
ized knowledge, types of work as- 
signment, and methods of advance- 
ment are concerned. 

Also worth checking in any type 
of organization is the degree of 
service back-up provided. This can- 
not be observed from the organiza- 
tion chart but must be determined 
otherwise. In some engineering or- 
ganizations the individual engineer 
is provided with little or no assist- 
ance and does all of his own com- 
putation, set-ups, drafting, corre- 
spondence, reference work, etc, In 
others, computing aids, technicians 
and mechanicians, library resources, 
and other services are provided 
and expected to be used so that the 
engineer devotes his time strictly to 
his engineering problems. Policies 
of liaison with other agencies, of 
attendance at technical meetings, 
of publication of papers, and simi- 
lar professional activities are most 
important to the engineer planning 
on a specialist's career. On the 
other hand, the individual contem- 
plating ultimate management re- 
sponsibility is more concerned with 
the breadth of the job and the op- 
portunity to progress up the organ- 
ization line. Most of these qques- 
tions are initially checked by read- 
ing the information sent by the em- 
ployer prior to the interview, fur- 
ther answered in the interview, but 
really not settled until the appli- 
cant has an opportunity to observe 
the organization itself. For this rea- 
son, the student must be prepared 
to observe effectively during his 
trips to the employment scene, Op- 
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GETTING THE MOST FROM THE 
EMPLOYMENT INTERVIEW 


When you are interviewed by a 
prospective employer, you will 
want to convince him that you 
would make a good employee and 
induce him to make you the high- 
est salary offer he can. In this en- 
deavor you must rely on your abil- 
ity to sell yourself, For most engi- 
neers today, the employment inter- 
view offers just about the only op- 
portunity to accomplish this. Its 
importance, then, cannot be over- 
emphasized. 

In the employment interview 
you are selling an important prod- 
uct—display it in a good package. 
Careless dress may create an ad- 
impression with the inter- 
viewer, Dressing well will not get 
the best engineering job for you. 
But failure to dress well could keep 
vou from getting it. 


Verse 


Things The Interviewer Looks For 
Betore 
it may be well to consider what the 


discussing the interview, 
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by Elton T. Barrett 


gh wer is likely to be looking 
for. Usually, the answer is simple— 

he’s looking for someone who can 
make money for his company. The 
specific factors that will result in 
your making money for his com- 
pany are more difficult to define, 
and there is considerable difference 
among the opinions of different 
employers. 

We can only list some of the 
things that we look for in new em- 
plovees for our company. We are 
justified in doing this, because it 
provides one specific example, and 
because in general, other employ- 
ers give enmnldess ition to much the 
same factors. 

First, we try to guess as well as 
we can how you will get along 
with other people in our company. 
If we draw the conclusion that you 
will not get on well with our other 
employees, it is almost disqualify- 
ing. We say “almost disqualifying” 
because we don’t like to think any 
one factor is in itself wholly dis- 
qualifving, but it would take other 
outst: inding abilities to overcome 
this drawback. 

We are interested also in the de- 
gree to which vou possess scientific 
or intellectual curiosity, particu- 
larly if you are being considered 
for development wok A well de- 
veloped sense of curiosity seems to 
be an attribute of most good engi- 
neers. 

An important requirement is a 
thorough knowledge of fundamen- 
tals. In general, we find that stu- 
dents with a highly developed 
sense of curiosity have a_ better 
knowledge of fundamentals, per- 
haps because it takes considerable 
curiosity to induce the student to 
ponder the basic behavior of na- 
ture enough to develop a broad 
and deep understanding. 


The ability to apply re asoning in 
terms of the fundamental behavior 
of nature to seemingly complex 
problems is an Pee os able asset, 
albeit a rare one, to anyone in the 
engineering or scientific field, It is 
our experience that if the student 
leaves school without a thorough 
and deep understanding of these 
fundamentals, he will not later ac- 
quire that understanding. He will 
not be likely become an out- 
standing development engineer. A 
knowledge of advanced courses is 
useful only to the engineer who has 
a thorough and penetrating knowl- 
edge of the fundamentals to which 
he was exposed in his freshman 
and sophomore years. 

Another factor that we consider 
of substantial importance in an en- 
gineering applicant is his inventive- 
ness. Some engineers are certainly 
far more inventive than others, but 
it is difficult to determine even 
from a series of interviews just how 
inventive an applicant may be. In- 
ventiveness is not easy to define or 
easy to measure. It is undoubtedly 
related to imagination and it may 
be that a highly developed sense of 
imagination is a prerequisite to a 
high degree of inventiveness. It 
may be that inventiveness is some- 
thing you are born with and does 
not develop through education or 
training. 

There are different types of in- 
ventiveness. For example, certain 
individuals have unusual ability in 
recognizing problems. Such  indi- 
viduals continually discover many 
problems which they think can, or 
should be solved. This same person 
may or may not have outstanding 
abilitv to solve the problems he has 
recognized, Other individuals with 

poor sense of problem recogni- 
tion, may be highly adept in solv- 
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ing problems which have been 
pointed out to them. 

In general, then, these are the 
things we try to determine about a 
prospective engineering employee. 
The illustrations are representative 
of some of the questions that we 
ask in an effort to predict whether 
an applicant will make money for 
our company. 


The Employment Interview 
Presumably, an employment in- 
terview is set for a certain time. In 
social life, it may be tolerable, or 
even fashionable, for you to arrive 
a few minutes after the appointed 
time. Industry operates on a time 
schedule that allows no such lati- 
tude. If you have made an appoint- 
ment for a certain time, be there! 
Usually, the company represen- 
tative takes the position that he is 
“conducting” the interview, but the 
interview is as important to you as 
to the company. Pe haps it is more 
The company can have many 
a eb You can have only one 
job. Ordinarily, the interview ‘starts 
with the company representative 
asking questions of you. The im- 
pression the represe ntative carries 
back to his company depends 
largely on the way you answer 
these questions. 


It is of primary importance that 
you be scrupulously honest in your 
answers. This does not refer to de- 
liberate or conscious lying. Rather, 
it is a caution against unconscious 


rationalizing or careless excuse 
making. Said another way—don't 
try to “snow” the man. As an exam- 
ple, suppose the interviewer asks 
you a question. You don’t know 
the answer, but you do know that 
it was covered in a sophomore 
course and the answer should be 
obvious. 

You are in trouble. You can ex- 
cuse yourself by pointing out that 
it has been two or three years since 
you took that course. You can also 
remind the interviewer that the 
courses of study are so heavy in 
college that by the time you are a 
senior most of the knowledge from 
earlier courses is buried under lay- 
ers of advanced courses. As another 
alternative, you can change the 
subject, for example, by pointing 
out that this is closely related to 
“so and so.” You can hope that 
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when you have finished discussing 
“so and so” the interviewer will 
have forgotten the original ques- 
tion. Or you can give hima cursory 
answer using plenty of technical 
words and hope the interviewer 
will not detect that you don't really 
know the answer. You can think of 
other ways to handle this situation 
equally adroitly. 

The fact of the matter is that you 
are in trouble because you do not 
remember something you could 
reasonably be expected to know. 
The danger is that you may make 
matters worse by trying to “man- 
euver.” The answer that will do 
most to minimize the damage is a 
straightforward “I don't know” 
without excuse or apology. This 
answer may not damage you as 
much as you think, First, because 
the interviewer isn’t going to ex- 
pect you to remember everything 
you have studied, and secondly, 
because he may note under your 
favorable characteristics your abil- 
ity to say “I don’t know” ‘when the 
circumstances require it. 


Prepare To Talk About Yourself 

The interviewer may ask you to 
tell him about yourself in your own 
words. You should do this clearly, 
concisely, and some logical or- 
der. You are likely to be able to do 
this only if you have thought about 
it ahead of time and separated the 
relevant material from the irrele- 
vant. In deciding which things to 
include, you may wonder whl in- 
form: ition the inte rviewer would 
like to have. 

Your best guide is this. The inter- 
viewer wants to know what kind 
of person you will be to work with. 
What kind of a member of the 
community will you be? The inter- 
viewer will want to know where 
you were born and what kind of a 
family life you had. By telling him 
how vou have spent your time both 
at work and play, from childhood 
up to the time of the interview, you 
give the interviewer the best possi- 
ble guide as to how you will spend 
your time in the next few years. 
This is an important part of the in- 
terview and is a chance for you to 
make a good impression by giving 
him a well thought-out and concise 
summary. 

Another question the interviewer 


may ask you is what you think you 
would like to be doing a few years 
from now. To the interviewer, this 
is likely to be a revealing question, 
and the impression you make in 
answering it is not likely to be a 
good one unless you have given it 
considerable thought in advance. 
You may hesitate to answer this be- 
cause of your uncertainty and the 
likelihood you will change your 
mind later on. Because you may 
change course later is no excuse for 
the absence of a planned objective 
now. One caution on this point be 
as truthful as you can in your an- 














Norman Brockmeier 


A chance to sell himself is being offered 
to this fifth year man, as he enters the 
door of one of the several interviewing 
offices in Carpenter. His interviewer will 
look for such qualities as character, per- 
sonality, reasoning ability, and inventive- 
ness which would make him an asset to 
his company. 
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swer. Don't decide upon an answer 
because you think it will make the 
best impression on the interviewer. 
It is not likely that you have any 
idea what answer will make the 
best impression on the interviewer. 
An answer in which he detects any 
insincerity will not impress him fa- 
vorably. 

Related questions may be asked 
in many different forms and these 
sometimes encourage unnecessary 
rationalization, For example, you 
may be asked questions like these: 

1) What do you expect to get 
from your job? 

2) Why do you want a job? 

3) What do you think is our rea- 
son for being in business? 

4) Are you primarily interested 
in the professional aspects of the 


job? 


>) ds: it your primary desire to 
advance yourself professionally? 


The common denominator in all 
of these questions is money, but it 
is surprising how often a college 
student is hesitant to use the word 
“money” in any of his answers. Ir- 
respective of what is said in gov- 
ernment bureaus and educational 
institutions, in the world of indus- 
try there is no stigma attached to 
the goal of making money. The 
reasons for the existence of busi- 
ness can be couched in many fanci- 
ful phrases, likely all partially true. 
But none are quite so near the 
truth as, business exists to make 
money and makes money because 
it has employees who want to 
make money. Therefore, if an in- 
terviewer asks you why you want a 
job, the honest answer, “To get 
money,” will be well received. 

Of course, there are other things 
that you want from a job besides 
money. Most young engineers want 
an opportunity to build a_back- 
ground of useful knowledge. They 
want to have an opportunity to 
participate in the operation of the 
company. They want recognition 
for the services they perform. You 
should consider advance what 
you expect from your job and be 
ready to state it concisely. 


Have Questions Prepared 

Earlier it was said that the em- 
ployment interview is at least as 
important for you as for the com- 
pany. If, as suggeste od above, you 
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have a planned objective, you are 
in a position to make use of the in- 
terview as one step in finding out 
whether this particular company is 
the one most likely to help you at- 
tain your objective. Not all com- 
panies are alike. Opportunities will 
differ greatly from company to 
company, and you can learn much 
about them at the employment in- 
terview. The interviewer will not 
resent your questions. If he does, 
you have already learned some- 
thing about a company that sends 
out a representative with so little 
understanding of business funda- 
mentals. What sort of information 
should you be interested in? Here 
are some questions that will yield 
useful information and perhaps 
they will suggest other questions 
you may want to ask. 

“Who owns the company?” This 
is important because if it is a 
closely held company, you will 
want to investigate independently 
the personal reputation of the 
owner or owners. If it is a subsid- 
iary of a larger company, you will 
want to explore the reasons why 
the larger company has this subsid- 
iary and what plans they have for 
it. 

“Who really controls the com- 
pany?” This is important because 
this is the person or persons who 
formulate policy and likely are re- 
sponsible for making a profit. You 
will want to find out something 
about these people too before you 
accept a job offer. 

“Does the one who controls the 
business understand engineers and 
engineering problems?” This is im- 
portant because there may be a 
language barrier, or there may be 
obstacles in the way of engineers 
advancing into re sponsible execu- 
tive positions. 

“How do you determine salaries 
and increases in salaries?” You 
want to know whether this is by 
merit or by formula. Sometimes it 
may seem from the answer of the 
interviewer that increases are 
based on merit, whereas, in fact, a 
formula, even though not recog- 
nized in writing, is applied to keep 
the salaries “within reasonable 
brackets.” 

One further question may throw 
some light on this. “Will you tell 
me the salaries of the highest and 
the lowest paid engineers in your 
company who have been out of 


school, say, five years?” This is a 
perfectly proper question, and if 
the interviewer does not have the 
information, it is proper to ask him 
to send it to you. If the bracket is 
narrow, a yard-stick other than 
merit is being used, or the com- 
pany is unusual in its ability to em- 
ploy equally qualified and industri- 
ous people. 

“Are all of your financial state- 
ments and balance sheets open to 
all of your employees?” This is im- 
portant because you will get more 
satisfaction out of a business where 
you know the whole story about 
the company. You can't intelli- 
gently help do the planning in a 
company that keeps facts secret 
from its own employees. No bank 
will loan money to a company that 
keeps its books closed. Why should 
you work for it? 

“If I picked at random the names 
of several of your employees, will 
you make arrangements for me to 
talk with each of them alone?” The 
best way to find out about a com- 
pany is to ask the man who works 
there. This is a reasonable request, 
and you would be justified in dis- 
qualifying any company that hesi- 
tated to grant such a request. 

If you expect to do development 
work, you may want to ask, "it i 
make a worthwhile invention, how 
do I share in it?” The company is 
paying } you to make inventions and 
is entitled to assignment of your in- 
ventions. Some companies make 
nominal payments for each patent 
filed in your name. Such payments 
may run from $5.00 to as high as 
$100.00. If you regard yourself as 
particularly" inventive, you may 
want to investigate companies that 
in addition to such fixed payments, 
pay you a percentage of any money 
they make on patents from your in- 
ventions. You will also want to 
know what happens to these pay- 
ments if you leave the employ of 
the company. 

“Are the profits of the company 
growing steadily, and could I see 
copies of your annual statements 
for the last few years?” This is an 
important que stion because it is 
important to all employees that the 
company make a profit. A company 
to be successful must pay its stock- 
holders a return on their invested 
capital. It must continue to make 
the jobs of its employees secure, 

(Continued on Page 63) 
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W.E. DEFENSE PROJECTS ENGINEERS are often faced with challenging assign- 
ments such as systems testing for the SAGE continental air defense network. 


ENGINEERS explore defense frontiers 
at Western Electric 


If guided missiles, tropospheric radio defense com- Western Electric Company, 195 Broadway, New 
munications and airborne radar sound like exciting York 7, N. Y. And sign up for a Western Electric 
fields to you, a career at Western Electric may be interview when the Bell System Interviewing Team 
just what your're after. visits your Campus. 
Defense projects like these are among our most 
important assignments ... and engineers are right 
in the thick of it. There are the Nike and Terrier 
guided missile systems... advanced air, sea and 
land radar... anti-aircraft gun-control equipment 
...the SAGE continental air defense system... 
DEW Line and White Alice in the Arctic. These 
and other defense jobs offer wide-ranging oppor- 
tunities for all kinds of engineers. 
Western Electric engineers also discover plenty 
of made-to-order opportunity in our work as 
manufacturing and supply unit of the Bell System. 
Here they flourish in such new and growing fields 
as electronic switching, microwave radio relay, 
miniaturization. They engineer the installation of 
telephone central offices, plan the distribution of xs 
equipment and supplies... and enjoy, with their a . a 
defense teammates, the rewards that spring from TELEPHONES OF THE FUTURE—Making telephone products for the 


. : a eee = = . ll t Ils f first-rate techni ke f 
an engineering career with Western Electric. aay Sonne Sie Se See. Cee Pelee Sraenee 
& e telephone system will demand even more imaginative engineering. 


Western Electric technical fields include me- 
chanical, electrical, chemical, civil and industrial 
engineering, plus the physical sciences. For more 
detailed information pick up a copy of “Consider a 
Career at Western Electric” from your Placement 
Officer. Or write College Relations, Room 200D, MANUFACTURING AND SUPRLY UNIT OF THE BELL System 


Principal manufacturing locations at Chicago, I\l.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldaie, Pa.; 
Burlington, Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; Kansas City, Mo.; 
Columbus, Ohio; Oklahoma City, Okla.; Teletype Corporation, Chicago, Ill. and Little Rock, Ark. Also Western Electric 
Distribution Centers in 32 cities and Installation headquarters in 16 cities. General headquarters: 195 Broadway, New York 7, N. Y 
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MARS outstanding design S 


brings ‘em back alive 


Today’s burning problem in space flight is how 
to case a rocket safely back to earth, without being 
consumed by the metal-melting friction of our dense 
atmosphere. Design Engineer Carl J. Rauschenberger’s 
ingenious suggestion is a pair of wings, locked for- 
ward at blast-off, later folded back into flying position 
(insert) by hydraulic cylinder controls for a slow, safe 
descent. Mr. Rauschenberger also envisions a retract- 
able glass nose cone, heatproof to withstand the take- 
off, drawn back to admit air to a jet engine on the 
return flight. 

This outstanding solution to a timely design 
problem may already exist in working drawings on 
somebody's drafting board, or even in mock-up form. 
But whether a project is developed today, tomorrow 
or the year after next, it will always be important to 
shape ideas into realities with the best of drafting tools. 

In pencils, of course, that means Mars, long the 
standard of professionals. Some outstanding new prod 
ucts have recently been added to the famous line of 
Mars-Technico push-button holders and leads, Lumo- 
graph pencils, and Tradition-Aquarell painting pencils. 
I'hese include the Mars Pocket-Technico for field use; 
the efficient Mars lead sharpener and “Draftsman” 
pencil sharpener with the adjustable point-length fea- 
ture; Mars Lumochrom, the color-drafting pencils and 
leads that make color-coding possible; the new Mars 
Non-Print pencils and leads that “drop out’ your 
notes and sketches when drawings are reproduced. 


LUMOGRAPH <TECHNico> 


DILER MARS 


) ng pencil, 19 de- 

EXEXB to 9 he 1001 Mars-Technico 

h-button lead holder. 1904 Mars-Lumograph 

rted lead 18 degrees, EXB to 9H. Mars- 
r-drafting pencil, 24 colors. 
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at all good engineering and drawing material suppliers 











ENGINEERING PLACEMENT 


(Continued from Page 16) 


judgment on their offer, and most 
will not insist on an answer until 
near the first of April, but in any 
instance you will have to play the 
timing of this by ear and realize 
that something of a gamble is in- 
volved. 


Salaries 

Median monthly starting salaries 
for Cornell Engineers last June 
ranged from $490 for civil engi- 
neers to $535 for chemical. The 
median for all graduates of the 
College was $510. While salaries 
may inch up a bit this year, most 
will probably fall between $475 
and $550. Bear in mind that salaries 
will vary with your summer, co-op, 
or military experience, not to men- 
tion how successful you have been 
as a student. Any comparisons you 
may make with salaries offered 
your friends must allow for these 
factors, and remember that a me- 
dian salary of $510 means_ half 
were below that figure. 

The foregoing discussion relates 
only to some of the more salient 
factors of recruiting with the inter- 
view in the placement office the 
point of focus. No attempt has 
been made to expand upon the vi- 
tal question of vocational and com- 
pany information, or indeed to ex- 
plore in any depth the equally im- 
portant subject of the interview, its 
significance and techniques. By the 
same token, other aspects of job 
placement have been omitted or 
neglected. For example, any col- 
lege senior who wants a job is well 
advised to supplement his place- 
ment office interviewing with a 
well planned program of letter 
writing and visits to companies un- 
dertaken on his own initiative. 

These further steps may not be 
necessary. Yet, sometimes they are, 
and often the enterprise inherent in 
them pays off handsomely in job 
opportunities which may never be 
brought to the attention of any 
placement officer. Opportunities in 
small companies are a case in point. 
Such jobs are not well publicized, 
no brochures are available, no in- 
terviews are arranged in the place- 
ment office, but some of the richest 
plums are here for the graduate 
who shows initiative, ambition, and 
the imagination necessary to ferret 
them out. 
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Energy conversion is our business 
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LLISON 


A thermometer reading? 


Internal motion 
of body particles? 


What is absolute zero? 


What happened to the 
3rd law of thermodynamics? 


How is temperature defined 
in the ‘pinch effect’? 


A complete and thorough knowl- 
edge of temperature is important 
to Allison because energy conver- 
sion is our business and we use 
temperature in making our conver- 
sions. Thus, we have a deep and 
continuing interest in temperature 
in all its expressions. 


Basic to our business is a funda- 
mental knowledge of temperature. 
We search for this knowledge 
to increase the effectiveness with 
which we accomplish our mission 
— exploring the needs of advanced 





propulsion and weapons systems. 





Want to k out YOUR o 
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Division of General Motors, Indianapolis, Indiana 
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Convair 


Military engineers contract about 40 
billion dollars yearly, a portion of which 
goes into research for rockets like this 
one. The number of graduates assigned 
to research engineering positions, how- 
ever, vary with the needs of the service. 
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Ever spend a million dollars? 
Probably not, but this happens to 
be the engineer’s lot in the Air 
Force. Current military spending 
approximates 40 billion dollars 
yearly. The Air Force’s research, 
development and procurement proj- 
ects are responsible for translating 
a major share of these funds into 
military necessities. Who contracts 
for these purchases? You guessed 
it, the Engineering Project Officers! 
Naturally, there are contract coun- 
tersigners, but the basic decisions 
are made by this group of youthful 
engineers. 


Work for Largest Organization 
Consider the subject of work ex- 
periences and business contacts. 
The assets of the Defense Depart- 
ment are valued at 134 billion dol- 
lars. To better visualize these hold- 
ings take the combined assets of 
the nation’s one hundred largest 
industrial corporations — DuPont, 
Socony Oil, Westinghouse, General 
Motors, General Electric, etc.—then 
double their combined value and 
you would approximate the size of 
the Defense Department holdings. 
In terms of experience and con- 
tacts this means potentially as rep- 
resentatives of the world’s largest 
organization you will meet and 
work with personnel from an un- 
limited number of industrial cor- 
porations. In this present age of 
governmental contracting, no other 
business has so large a clientele. 
The contacts made by the young 
engineer result in an ‘undesirable 
attrition of this select group de- 
parting the Air Forces for lucrative 
positions in industry. While not de- 


MILITARY 


AIR FORCE 


by Lieutenant Colonel Kenneth D. Stow 


sirable for the Air Force, the fact 
remains that major corporations do 
use the military services as their 
proving grounds. Industry's close 
working contracts make it inevi- 
table that a keen competition de- 
velops and sometimes entices these 
officers into private industry. Their 
salaries then are substantially 
greater than those of their peers 
who started with industry and re- 
ceived only the usual yearly in- 
crease in pay. 

Probably the most valuable en- 
gineer is one who has completed 
flight training. Uncle Sam spends 
$185,000 to prepare this fledgling 
for flying duties. This experience 
enhances his worth and broadens 
his prospective regarding the Air 
Force technical problems which he 
will be called upon to solve. 

For all engineers the educational 
opportunities are limitless. The 
wide range of Air Force career 
fields, without exception, include 
the chance for the new officer to 
request further academic training 
towards an advanced college de- 
gree. Admission into this program 
brings with it full pay, allowances, 
all tuitions, fees and books. In 
other words, full pay with duty 
pursuing either a Masters or Doc- 
tors Degree. 


Pay Slightly Lower 

What about pay? The February 
1958 issue of Nation’s Business pro- 
vides an insight into this important 
question. The author, Northwestern 
University’s Placement Director, 
states the engineer might expect an 
average monthly starting salary of 


(Continued on Page 67) 
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OBLIGATION 


ARMY 


by Major Colin M. 


Many undergraduate engineers 
are undecided on whether to apply 
for the advanced ROTC program 
or wait until they are seniors and 
choose one of the other programs 
open for fulfillment of their mili- 
tary obligation. Often we of the 
Army are asked for advice on this 
decision. The final decision, how- 
ever, must be your own, one of the 
many you must make as you enter 
the profession of engineering. I can 
— give you some information as 

» what you may expect if you 
na to try for a commission. 
What I will tell you is based on the 
supposition that you are not inter- 
ested in a career in the service. 

Many people are not. It is a de- 
manding profession. This country 
has traditionally maintained a very 
small Regular Army which must 
be greatly expande din time of 
war. We must obtain both our sol- 
diers and our leaders from the citi- 
zenry then, and will no doubt be 
required to take in many who are 
not cut out to be full time soldiers. 
Not many people realize that the 
ROTC program between wars gave 
us enough officers with enough 
training to get the huge mobiliza- 
tion of World War II off to a good 
start. We would have been lost 
without these trained — leaders, 
many of whom provided the vitally 
needed engineering skills inherent 
in military operations. 


Engineer's Talent Is Recognized 
However, the important question 
to you is how many of these people 
are young officers on short active 
duty tours? Or in other words, does 
the army merely make _ platoon 
leaders out of ROTC officers with 


FEBRUARY 1959 


the beginning engineer losing all 
contact with his profession? 

As a general statement, it does 
not. However, the amount of engi- 
neering that the new officer does, 
depends to a great extent on the 
branch of the Army that he goes 
into, the length of the active duty 
tour, and the type of unit to which 
he is assigned. Engineer training is 
of little immediate use to the In- 
fantry or Armor officer. Artillery 
uses some engineers in guided mis- 
sile units, but here also the empha- 
sis is on troop leadership rather 
than technical ability. 

The technical services, on the 
other hand, usually provide the 
new officer with a good opportu- 
nity to use his engineering educa- 
tion and to use the tools of the en- 
gineer, both in equipment and 


Carter 


manpower, The competition among 
the technical services for certain 
types of engineers is in fact fierce. 
Corps of Engineers gets most of 
the architectural and civil engi- 
neers but is interested in mechani- 
cal, petroleum and electrical engi- 
neers Signal Corps wants 
electrical engineers. Ordnance 
wants mechanical and chemical en- 
gineers. Chemical Corps wants 
chemical engineers. Transportation 
Corps competes with the Air Force 
for aeronautical engineers. Quarter- 
master Corps uses petroleum engi- 


also. 


neers. 
The newly commissioned officers 
in these technical services are not 
as a rule actually put into research 
engineering positions. 
One must realize that there are 
only a small number of officer po- 


U.S. Army Photo 


Many opportunities are open to ROTC graduates who wish to gain valuable training 

and experience in the engineering fields. In this picture, student officers are checking 

and testing receiver components in preparation for future positions either in or out 
of the service. 
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sitions in research, development, 
and industrial procurement agen- 
cies; and these are largely execu- 
tive and supervisory positions re- 
quiring officers of some experience 
in the military as well as engineer- 
ing aspects of their jobs. Most of 
the engineering in such organiza- 
tions is done by civilians, either 
government employees or on con- 
tract. The officer on a two year 
tour will spend most of his time in 
service learning and using the tech- 
niques of employment of man- 
power in the attainment of an engi- 
neering objective. 

But this is supremely important. 
In any branch of engineering, the 
man who does not learn early how 
to direct other men to the comple- 
tion of a job will not rise far in his 
profe ssion, We in the Army con- 
sider that the newly commissioned 
officer is still in a learning position 
so far as handling men is con- 
cerned, and time devoted to that 
task will be time well spent, both 
for his future value to the service 
and his success in his profession. 


Tour Determines Assignments 

The specific type of assignments 
given to ROTC graduates in the 
technical services depends on 
whether they take the six month or 
the two year active duty tour. 
Those on the six month tour ordi- 
narily do very little during their 
time on active duty except attend 
the basic officer’s school of the 
branch to which assigned. This 
short period on active duty does 
not allow assignment to any posi- 
tion in which the officer can get in 
much effective work before he is 
released. 

Those on the two year tour nor- 
mally are assigned as platoon lead- 
ers or subordinate staff officers in 
troop units of the branch assigned, 
either in the United States or over- 
seas. The type of work done by the 
officer depends on the mission of 
the unit. There are a large number 
of assignments available which 
provide valuable training and ex- 
perience in engineering tasks. Ex- 
amples are assignments in Engi- 
neer construction and topographic 
units, Engineer, Ordnance, Trans- 
portation, Signal, and Quartermas- 
ter maintenance units, Army Se- 
curity Agency, and Signal Opera- 
tions and Construction units. A 
very few graduates are assigned 
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to research engineering positions. 
Your chances of being assigned to 
such units are generally pretty fair, 
but I would hate to try to forecast 
them accurately since the needs of 
the service at the time you are 
commissioned will have a lot to do 
with your assignment. 

The choice between the six 
month and two year tour depends 
on your proposed future action as 
a civilian. Six months is of course 
a shorter time than two years, and 
if you are exceptionally eager to 
settle down in the firm which you 
have selected, or which has se- 
lected you, it has its advantages. 
Certainly, you will gain more in 
experience and maturity in the two 
year tour, but you run a distinct 
chance of finding yourself two 
years behind your civilian com- 
petitors in the organization. Some 
firms prefer the man with service 
experience. A man from a major oil 
company, recruiting on this cam- 
pus, told me that his firm would 
hire an outstanding engineer for a 
very short period before active 
duty, just to insure him a job when 
he got out of service and to pro- 
tect him from personnel raids by 
other companies. But to some firms, 
required military service of their 
employees is merely a nuisance. If 
you contemplate employment in an 
outfit like that, try to get the six 
month tour. 


Pay Is Somewhat Lower 


The question of how a second 
lieutenant’s pay compares with the 
“fabulous” offers engineers get from 


industry often arises. A married 
lieutenant with no previous service 
draws $222.30 base pay, plus al- 
lowances of $133.88, for a total of 
$356.18 per month. Both social se- 
curity and income taxes are with- 
held from base pay only. There 
are certain benefits in addition to 
pay which must be added to the 
plus side of the ledger, such as 
initial uniform allowance, medical 
care and dental care, and access 
to post commissaries and exchanges, 
but the end result naturally cannot 
match the initial offers presented 
to outstanding engineer graduates. 
The competition in industry for 
such men is still very active. 

We started this discussion on the 
basis that you were not interested 
in the Regular Army. However, 
there are many rewarding features 


to a service career, but not many 
of them begin to be realized until 
after your third year of service. Of 
course, many of these rewards are 
not financial. A Regular Army of- 
ficer can usually live comfortably 
on his salary, but it is traditional 
that he will never get rich, and he 
does not have the time or oppor- 
tunity until after retirement to be- 
come a corporation executive, a 
consultant or independent opera- 
tor, the three major roads to riches 
for engineers. 

Other Alternatives 

There are several alternatives 
open to the graduating engineer 
who does not choose to enter the 
ROTC program. You can always 
wait for the draft. If you are 
drafted, your term of active duty 
will be about the same as that of a 
Reserve officer and your Reserve 
commitment is about the same, at 
a far lower rate of pay and less op- 
portunity to engage in engineer 
type work. 

Or you can enlist in the Reserve 
or National Guard, for eight years. 
The Army will send you to active 
duty for six months to take basic 
training in that case, at private’s 
pay. Enlistment in the Regular 
Army is also a possibility, without 
much to recommend it for the 
graduate engineer. The alternatives 
do not appear to be very attractive 
to me, but people's tastes differ. 

There is an Army program which 
assigns draftees to technical posi- 
tions so that their education and 
training can be used. Admittance 
to this program, however, now re- 
quires an M.S. or the equivalent, 
and we are actually looking for 
mathematicians and __ physicists 
rather than engineers. From a se- 
verely practical point of view, 
while you may be practicing your 
profession, you are doing it at pri- 
vate’s pay with attendant disadvan- 
tages. There is also a program of 
directly commissioning men with 
certain special skills in the scien- 
tific fields. Here we are looking for 
outstanding men with several years 
experience as well as educational 
qualifications, who are interested in 
the Regular Army exclusively. 

Here, then, are the advantages 
and disadvantages facing the engi- 
neer who enters the advanced 
ROTC program along with the al- 
ternatives to the program. The 
final choice, however, is up to you. 
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WHY GRADUATE SCHOOL? 


An increasing number of engi- 
neers are considering the possibility 
of further education after receiving 
their Bachelor's degree. Several 
questions immediately come to 
mind concerning graduate school. 
Prof. Booker attempts to answer 
these questions. 


Q. What are the functions of grad- 
uate education? 

The principal function of under- 
graduate education should be to 
develop the mind of a student by 
having him think through things 
that othe: people have frequently 
thought through before. It should 
be the object of undergraduate ed- 
ucation to pursue this process to 
the point where it is no longer 
worth the student’s while to think 
through well-known thoughts mere- 
o in order to develop his mind. 
Graduation should signify that the 
student’s mind is about as devel- 


Photo Science Studios 

Professor Henry G. Booker is a professor 

of electrical engineering at Cornell Uni- 

versity. He received his B.A. at Cam- 
bridge in °33 and his Ph.D. in ’36. 
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oped as it can be merely by study- 
ing what is well known. By con- 
trast, it should be the object of 
graduate education to develop the 
student’s mind by having him think 
through things that have not been 
completely thought through before 
so far as the student is aware. Re- 
search should thus be the principal 
tool of graduate education. 

There are a number of univer- 
sities in the world where graduate 
education is distinguished from un- 
dergraduate education by quite 
a cle ‘an-cut change of emphasis 
from study based on well-known 
thoughts to study based on novel 
thinking. But in most American 
universities this distinction has not 
been maintained. It has not been 
possible for the Public Educational 
System to provide early education 
suitable for the kind of individual 
who ultimately enters graduate 
school, and the universities, in their 
turn, have been unable to fulfill in 
four years the objectives of under- 
gr iduate education defined above. 

Graduate students usually spend 
half of their period at graduate 
school completing an education 
which in reality is undergraduate 
in type before they can devote 
their minds to novel thinking. Most 
engineering students, when they 
enroll in a graduate school, do not 
even realize that they are supposed 

be entering on an educational 
program based on novel thinking. 


Their idea is that graduate educa- 
tion is merely a more thorough but 
more specialized version of under- 
graduate education. 


Q. Who should go to 


school? 


graduate 


A. Any student with grades above 
about 75 or 80 who feels able or is 
interested in playing a creative part 
in the life of the country and of the 
world, Students who satisfy this 
criteria usually are accepted with- 
out difficulty. A certain number of 
other students are also accepted in 
hope that their further develop- 
ment will show that they meet the 
criteria. 


Q. What is the value of a graduate 
degree? 

The value of a graduate degree 
is largely connected with the com- 
petence of the faculty member with 
whom the student collaborates in 
his research. Institutions whose fac- 
ulty members are well known for 
their contributions to research gen- 
erally maintain high standards for 
| Moreover, this 
known to em- 


graduate degrees. 

fact is generally 

ployers and others. 

Q. With Cornell's five 
gram, is a Master's degree nec- 
essary or worthwhile? 


year pro- 


A. Opinions on this differ. Some 
people would say that Cornell five- 
year degrees consist of four years 





Estimated Starting S 


salaries of Engineers Holding Various Degrees 


( June 1958 ) 


Bachelor In Engineering 
Bachelor In Engineering 


Doctor's In Engineering 





$470. (4 yr. school ) 
$490-540 (5 yr. school ) 
$700. 
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of specialized engineering educa- 
tion plus one year of general edu- 
cation. From the specialized stand- 
point therefore, the Master’s degree 
is as necessary to the five year Cor- 
nell undergraduate program as it 
is to a four year program, How- 
ever, in practice, a Cornell five- 
year degree contains more special- 
ized education than most four-year 
degrees. Consequently a Master's 
degree is less necessary in connec- 
tion with a five-year degree than 
with a four-year degree. However, 
the complete difference in concept 
between a graduate degree and an 
undergraduate degree, if put faith- 


fully into practice, makes the ques- 
tion almost meaningless. 


Q. Are scholarships available to 
graduate students? 


A. Yes, there are fellowships and 
scholarships in ever increasing 
numbers. There are not, however, 
nearly enough fellowships and 
scholarships to cover all graduate 
students. However, there are plenty 
of teaching assistantships and re- 
search assistantships available. Any 
graduate student who meets the 
criteria mentioned in the answer to 
the second question is assured, in 
practice, of financial support. 











Number of Doctor's Degrees in Engineering by Fields (1956-57) 
aeronautical 32 
chemical 146 
electrical 130 
engineering physics 17 
mechanical 67 
metallurgical 52 
civil 34 
all others, 

(sanitary, ceramic, petroleum, industrial, etc.).. . 112 
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Manufactured of extra-clean, vacuum melt, 440C 
stainless steel, Fafnir Miniature Ball Bearings were 
developed for precision instrument applications for 
missiles and industrial uses where performance and 


long life are vital. 


Chances of pits or imperfections in the raceways 
are eliminated . . . superior race finishes make super- 
sensitive bearings with low torque values. Bearings 
are made to ABEC-5 tolerances or better, and are 
equipped with separately designed retainers for cor- 


rect balance. 


Development of this miniature series is another 
example of the key role Fafnir plays in meeting the 
increasingly complex needs of industry. The Fafnir 
Bearing Company, New Britain, Connecticut. 


FAFNIR 


BALL BEARINGS 


MOST COMPLETE a LINE IN AMERICA 
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In bearing engineering or 
engineering sales, Fafnir 
offers you a field of work 
as wide and varied as in- 
dustry itself. 


| 
| 
| 
| 
| 
| 
| You will find, too, that 
| bearing research, devel- 
| opment, and application 
| keep you constantly at 
| the forefronts of indus- 
| trial and technological 
| progress. 

| Investigate this excellent 
| opportunity for a profes- 
l sional career offering such 
! diversity and challenge. 
| Write The Fafnir Bear- 
| ing Company, New Brit- 
| ain, Connecticut, 

I 
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from 
Deep space to 


Ocean floor 


Vought offers this range 
to the young engineer 


At Chance Vought the engineer's assign- 
ments range from the depths of the ocean to 
the farthest reaches of space... from hard- 
ware operating aboard the Navy’s nuclear- 
armed submarines to space research vehicles 
still on the boards. 


Here the engineer contributes to projects 
such as the record-smashing Crusader jet 
fighter series...the Regulus missiles... 
and advanced weapons, details of which are 
still classified. 


Under the guidance of the Vought engi- 
neer, such weapons take shape. He super- 
vises critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 


Engineers with many specialties share these 
experiences. Today, for example, Vought is 
at work on important projects involving: 


SPACECRAFT AND ASTRONAUTICS 
ADVANCED PROPULSION METHODS 
ELECTRONICS DESIGN AND MANUFACTURE 
ANTISUBMARINE WARFARE 


Vought’s excellent R&D facilities help the 
engineer through unexplored areas. And by 
teaming up with other specialists against 
mutual challenges, the Vought engineer 
learns new fields while advancing in his own. 


Would you like to know what men with 
your training are doing at Vought... what 
you can expect of a Vought career? 


For full information, see our representative 
during his next campus visit. 


Or write directly to: 


C. A. Besio 
Supervisor, Engineering Personnel 
Dept. CM-13 


CHWANCE _—<$_——- 
a UGHT AIRCRAFT 


INCORPORATED OALLAB. Taxae 
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Deep Water and Deep Space open up 
Exciting Careers at Chance Vought 


Outer space and ocean depths present a tremendous 
challenge to young engineers. Deep space and deep 
water are becoming new avenues of attack, and con- 
sequently broad studies are now going on at Chance 
Vought for safeguarding these approaches with 
advanced weapons systems. 

Toward space security, Vought’s propulsion specialists 
are analyzing nuclear and ionic power. Astronautics 
design teams are studying crew quarters for spacemen 
and devices for escape from orbit...drawing on the 
near-space cockpit and capsule experience of Vought’s 
Crusader fighter developers. 

Earth’s ocean basins, too, are potential theaters of war. 
Under the Office of Naval Research, Vought engineers 
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are seeking improved ways of detecting and identifying 
the submarine — a weapon they know well. Since 1953, 
U. S. Fleet subs have carried Regulus missiles and 
support equipment. 

Engineers of all academic specialties can find at 
Vought an unmatched career area...as new capabil- 
ities are forged... weapons for deep water and deep 
space defense. 


UGHAT AITCRArT 


INCORPORATED DALLAS, TEXAS 
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STRAIGHT TALK TO ENGINEERS 
from Donald W. Douglas, Jr. 


President, Douglas Aircraft Company 


You may wonder what the future holds for the 
engineer who decides to build his career in the 
aircraft /missile industry. 

In terms of permanent demand, this industry 
probably requires a greater proportion of engi- 
neers to total personnel than any other. Here at 
Douglas we are now employing more engineers 
than we did during World War II. 

In regard to professional standing, the air- 
craft/missile industry deals always with the 


latest state of the art in every engineering and 
scientific specialty involved. Its engineers are in 
one of the best informed and highest prestige 
fields in their profession. 

Whatever your present activity, if you decide 
to move into aircraft, missile and space tech- 
nology, we would like to hear from you. 

Please write to Mr. C. C. LaVene, 
Douglas Aircraft Company, Box B-600, 
Santa Monica, California 
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YOUR INTERESTS, SPECIAL ABILITIES 
ARE IMPORTANT WHEN DU PONT 
MAKES YOUR FIRST JOB ASSIGNMENT 


BENEFIT PROGRAM 
MEANS ADDED INCOME 


by A. F. Hartford, Jr. 


Du Pont personnel representative 


Don’t forget the “extras” of an em- 
ployee benefit program when you com- 
pare the job offers and salaries of 
different companies. At Du Pont, these 
extras mean added income that doesn’t 
always meet the eye. They include 
life insurance, group hospitalization 
and surgical coverage, accident and 
health insurance, pension plan and 
paid vacation. 


In addition, the Company sponsors 
a thrift plan. After two years of serv- 
ice, for every dollar you invest in 
U. S. Savings Bonds the Company sets 
aside 25 cents for the purchase of 
common stock in your name. Roughly, 
60,000 of our employees are now par- 
ticipating in this plan. 

If you have specific questions on 
Du Pont benefits, just send them to 
me. I'll be happy to try to answer 
them. E. I. du Pont de Nemours & Co. 
(Inc.), Room 12421 Nemours Build- 
ing, Wilmington 98, Delaware. 
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PERSONALIZED TRAINING 
RELATES TO POLICY OF 
PROMOTION FROM WITHIN 











Where do your interests lie? What 
courses have you taken? What are 
your special abilities? Du Pont tries 
to match these factors with available 
openings to determine your first as- 
signment within the Company. 
Once the assignment is made, the 
Company helps you apply your knowl- 
edge to a problem right away. You 
learn by doing and by consulting with 
your supervisor and others working 
on various phases of the same project. 
Your performance on the job is 
evaluated periodically to assist you in 
knowing where you stand in the eyes 
of your management. And, as you 
might guess, DuPont’s personalized 
training is closely related to its pro- 
motion policy. Practically all promo- 
tional opportunities are filled by ad- 
vancement from within the Company. 
It is especially important for the 
college student to know that manage- 
ment authority at Du Pont is decentral- 
ized through many departments into 
small groups—small enough so that 
the new man’s capabilities can be 
recognized. This type of organiza- 
tion, plus the Company’s steady 
growth, produces many opportunities. 





SEND FOR INFORMATION BOOKLET 


Booklets about the kinds of technical 
jobs at Du Pont are yours for the ask- 
ing. Subjects include: mechanical. civil, 
metallurgical, chemical, electrical, in- 
strumentation and industrial engineer- 
ing; technical sales, business adminis- 
tration, research and development. For 
a copy of one of these booklets write to 
DuPont, 12421 Nemours Building, 
Wilmington 98, Delaware. 


MECHANICAL ENGINEERING 
MOVIE AVAILABLE 
FOR A.S.M.E. MEETINGS 


Just what does a mechanical engineer 
do at DuPont? Whether your chosen 
field is research, development, design, 
production supervision or plant engi- 
neering, you'll find many of the 
answers to this question in the inform- 
ative film, Mechanical Engineering 
at Du Pont. 

From start to finish, this film has 
been prepared with the young engi- 
neer in mind. Its express purpose is 
to show him where he fits into the pic- 
ture—what kind of assignments he 
will be called upon to handle in the 
chemical industry. 

This is a realistic on-the-job film, 
without frills and falderal. No pro- 
fessional actors appear in it. All pho- 
tography was done right in Du Pont 
plants and laboratories, and every- 
one you will see in it is a working 
Du Pont engineer. 

If you would like to learn in con- 
siderable detail what mechanical engi- 
neers do in the chemical industry, 
arrange to see this DuPont film. 
Mechanical Engineering at Du Pont 
is available at no cost for A.S.M.E. 
chapter meetings, fraternity house 
and dormitory showings. Write to 
Room 12421 Nemours Building, E. I. 
du Pont de Nemours & Co. (Ine.), 
Wilmington 98, Delaware. 


BETTER THINGS FOR BETTER LIVING 


THROUGH CHEMISTRY 
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ISOLATION—Ten square miles comprise the site of 
Pratt & Whitney Aircraft’s new Florida Research and 
Development Center. Experimental shops and offices 
covering some 17 acres are in the foreground, while the 
tests areas, barely visible in upper left, lie four miles in 
the background. 
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LOCATION—The new Center is located at United, 
Florida, midway between West Palm Beach and Lake 
Okeechobee, in the upper Everglades area. It is almost 
surrounded by a wildlife sanctuary. Most employees live 
in the cities and towns along the east coast of Florida, 
driving to the Center on excellent new highways. 


THE CORNELL ENGINEER 


When writing to advertisers please mention the ConnELL ENGINEER. 








DEVELOPMENT CENTER... 


Another Unmatched Engineering Facility to 
Advance Propulsion Systems of the Future 


Future aircraft and missiles may require propulsion 
systems far different from those in wide use today 
— different in size, power output, appearance, and 
perhaps even in the basic method of utilizing energy. 

To probe the propulsion future . . . and to build 
and test greatly advanced propulsion systems for 
coming generations of flight vehicles, Pratt & 
Whitney Aircraft is now operating its new Florida 
Research and Development Center. This facility 
supplements Pratt & Whitney’s main research and 
development installations in Connecticut. 

The new Florida Center, financed and built by 
Pratt & Whitney Aircraft, is unique in America’s 
air industry. Here a completely air-conditioned 
plant with 17 acres under roof is specially designed 
and equipped for the development of new power 


~ 
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plants of virtually any type. Testing is handled in 
special isolated areas; the nearest is four miles 
from the plant and many miles from any inhabited 
area. The new Center can be greatly expanded on 
its 10-square-mile site. Continued isolation is in- 
sured by a vast wildlife sanctuary in which the 
Center is located. 

Of the many people employed at the Center to- 
day, about half are scientists, engineers and highly 
trained technicians. By late next year, the total 
number is expected to be almost doubled. 

The new Florida Research and Development 
Center is one more reason why Pratt & Whitney 
Aircraft is able to continue producing the world’s 
best aircraft propulsion systems . . . in whatever 
form they take. 


For further information regarding an engineering career at 
Pratt & Whitney Aircraft, contact your college placement officer. 


PRATT & WHITNEY AIRCRAFT 


Division of United Aircraft Corporation 


CONNECTICUT OPERATIONS — East Hartford 
FLORIDA RESEARCH AND DEVELOPMENT CENTER — United, Florida 
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There’s much more to it 
than just the size of the FISH 
and the size of the POND 


O 


We've been told that an engineering graduate is frequently attracted to 
companies our size because of his understandable human desire to be ‘a big 
fish in a little pond”’, 


While it is true that (numerically speaking) our employee team is small 
compared to some, we encounter great difficulty in trying to think of Sikorsky 
Aircraft as a “little pond’. Our contributions to the field of rotary-winged 
aircraft have not been small, nor can our field be considered limited or pro- 
fessionally confining. Quite the contrary. Sikorsky Aircraft is the company 
which pioneered the modern helicopter; and our field today is recognized as 
one of the broadest and most challenging in the entire aircraft industry. 


And what of the size of the “‘fish’’? 


Unquestionably, that is a matter involving your own indi- 
1 : £ 

vidual potential for growth. Like any far-sighted company, 

we're always willing to talk with “young whales”’! 


For factual and detailed information about 
careers with us, please write to Mr. Richard 
L. Auten, Personnel Department. 


SIKORSKY AIRCRAFT 


* 


ONE OF THE DIVISIONS OF UNITED AIRCRAFT CORPORATION 


BRIDGEPORT-STRATFORD, CONNECTICUT 
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QUESTIONS CORNELL 
STUDENTS ASK MOST OFTEN 


about today’s opportunities at Alcoa 


1. What are the opportunities for a graduate with 
my degree? 

Alcoa has openings for graduates with most types of 
degrees each year. Opportunities exist in engineering, 
production, research, development and sales for Me- 
chanical, Metallurgical, Electrical, Industrial, Chem- 
ical and Civil Engineering graduates and for Chemists 
for research. 


2. Where will I be located if I am employed by 
Alcoa? 


Assignments for new Engineering and Production 
employees are at one of 30 Alcoa operating locations. 
New Sales Engineering and Sales Administration 
employees, after their six-month training program, 
go to one of Alcoa’s 72 sales offices. Sales Develop- 
ment and Process Development employees work 
either at New Kensington, Pa., or Cleveland, Ohio. 
Research employees are assigned to one of Alcoa’s five 
research locations. 


3. What type of training program does Alcoa offer? 


The training program varies with the type of job. 
Some are formal programs where concentrated atten- 
tion is given groups of new men. Other training for 
individuals is more specialized. 


1. What is the starting salary at Alcoa? 


Alcoa pay is based on initial allowance for a basic 
four-year degree. Additional credit is given for ad- 
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vanced educational training, length of military serv- 
ice and amount and type of previous work experience. 
Future salary progress depends entirely on indi- 
vidual merit. 


5. If lam hired, will Alcoa pay moving expenses? 


Yes. Alcoa will pay transportation and moving ex- 
penses for you and your family to your first and all 
subsequent assignments. 


6. How does Alcoa insure personal recognition 
for its people? 


Alcoa’s personnel policies call for regular performance 
appraisals, individual opportunity for advanced man- 
agement training, confidential and individual salary 
consideration and promotion from within the company. 


7. How do I apply for a position with Alcoa? 


Contact your placement officer to arrange an inter- 
view. If you would like more details immediately, 
write Manager, College Recruitment, 809 Alcoa 
Suilding, Pittsburgh 19, Pa., for the newiy revised 
booklet, A Career For You With Alcoa. 





; ALCOA by. Your Guide to the Best 
. LU AAIMUAA in Aluminum Value 
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Research at Cornell 


EDUCATION AND DISCOVERY 
THROUGH RADAR RESEARCH 


Electronics research at Cornell 
serves the two fold purpose of pro- 
viding education and discovery. 
The electronics projects are di- 
rected toward solving radar prob- 
lems that are of vital importance 
to the progress of the United 
States missile program and_ to 
other areas of the defense system. 
They also give graduate students 
and some unde rgraduates the op- 
portunity to learn the methods of 
specialized research. 

The research program is con- 


ducted Phillips Hall under the 


direction of Professor G. Conrad 
Dalman, Associate Professor H. S. 
McGaughan, Assistant 
N. DeClaris, and Assistant Pro- 
fessor L, F. Eastman. It is financed 
by grants from the Signal Corps in 
Belmar, New Jersey and the Rome 
Air Development Center in Rome, 
New York. The research presently 
involves sixteen graduate students 
and five undergraduates. 

Most of the research projects are 
of a basic nature. The increasing 
demands for more precise elec- 
tronic equipment have made it 


Eric Gregerson 


Professor Nick DeClaris (right) looks on as Graduate Student Mark White measures 
soem thi the gain of a new distributed amplifier which uses UHF triodes in a 
cascode connection. The new amplifier is capable of amplifying signals from very low 
frequencies to frequencies as high as 400 megacycles with very little noise output. 
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harder and harder for the engineer 
to solve problems by hit or miss 
experimentation and ‘have made it 
a necessity for him to learn more 
about electrons, fields, and their 
interactions and to work problems 
out in theory. Thus, although the 
research grants are for specific pur- 
poses they require basic research 
and involve many different proj- 
ects. 

The educational part of the 
program has two phases. The first 
is the students’ thesis project which 
is of a specific nature and provides 
training in the methods of re- 
search. Most of the projects are of 
considerable significance and _pro- 
vide a good deal of incentive for 
the student. 

The other part of the program is 
the weekly seminar which keeps 
the student up to date with the 
other fields of electronics and helps 
to broaden his education. In these 
seminars the students and _ profes- 
sors meet together to listen to 
guest speakers and to discuss their 
own problems. Through these meet- 
ings the engineering student learns 
to treat all types of electronic tubes 
and circuits as interrelated aspects 
of the same field rather than as 
different fields. By combining a 
specific project with a broad edu- 
cation a student becomes prepared 
to do well in any branch of elec- 
tronics. 

The research has been divided 
into three sections. The first is 
physical electronics which involves 
the make up of materials used in 
electron tubes and the degree to 
which impurities can be tolerated. 
The second section is microwave 
electronics which deals with the 
problems peculiar to radar and 
other microwave devices. The third 
group, active networks, involves 
the environment within which 
electron tubes operate. 
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Noise Is a Problem in Radar 


One of the largest problems that 
Professor Dalman faces is the in- 
terference caused by the internal 
noise of electron tubes. Weak sig- 
nals from distant sources are often 
blocked out by noise generated in- 
side the amplifier itself. Everyone 
experiences this phenomenon when 
trying to tune a radio to a station 
which is too far away to be heard 
over the noise level of the radio. In 
order for missiles to be directed 
accurately to a target, for long 
range detection systems to work, 
and for radio-astronomy studies to 
be made possible, this noise must 
be suppressed. 

In the studies that have been 
already carried on, noise has been 
found to be largely related to im- 
purities in the cathode of the tube 
which cause electrons to be emitted 
irregularly in groups rather than at 
a constant rate. Noise thus has 
been related to the smoothness of 
the cathode, the shape of the cath- 
ode, and the type and purity of the 
material of which it is made. All 
of this data has been equated by 
Professor Eastman in such a way 
that IBM machines can be used to 
solve noise problems. Noise has 
also been found to be related to 
the circuit in which a tube is op- 
erating and special circuits have 
been worked out to help suppress 
noise. One of these is a variation 
of the cascode circuit which is used 
in modern television sets. 

Noise becomes an even greater 
problem at microwave frequencies, 
because of the delay between the 
time a signal passes through an 
amplifier and the time when the 
noise is generated. This time in- 
terval is negligible compared to 
normal wave lengths but is sizable 
when divided by the time interval 
for a single microwave. Often this 
delayed noise coincides with the 
radar echo and either distorts the 
echo or masks it entirely. Professor 
McGaughan is presently directing 
projects aimed at solving this 
problem. 


Spurious Outputs Hinder Advances 


Another problem which is hold- 
ing back advances in radar and 
other microwave equipment _ is 
spurious outputs. These are outputs 
of a specific frequency and can be 
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classified into two different types. 
The first type are harmonics of the 
frequency desired which are am- 
plified because of certain size and 
shape relationships in the tube it- 
self which cause resonance at the 
harmonic frequency. The second 
type are tube generated frequen- 
cies caused either by the series res- 
onant circuit in the electron gun 
or by the ionic radiation of the 
gases inside the tube. Both types 
can cause breakdowns and _inter- 
fere with other forms of commu- 
nication such as radio and tele- 
vision. They also can produce a 
radar echo that is either too early 
or too late in time and thus caus- 
ing a false location to be observed. 

The amplification of harmonics 
has been studied in relation to the 
size and shape of the tube cavity 
and theories have been worked out 
that make it possible for special 
tubes to be constructed to greatly 
suppress harmonic outputs. Like- 
wise spurious outputs caused by 
the resonant circuit in the electron 
gun have been compensated for by 
outside circuits which neutralize 
the effect of the internal resonant 
circuit. 

The ionic-plasma radiation from 
the gas in the tube will be carefully 
studied in relation to the type and 
pressure of the gas with the aid of 
a special radio frequency mass 
spectrometer which has been de- 
veloped at Cornell. The mass spec- 
trometer has an array of grids with 
AC voltages of variable frequency. 
These are capable of separating 
out ions of different charge to mass 
ratios. With this process gas with a 
very low pressure can be detected 
and analyzed. 

Another tool used in both micro- 
wave research and physical elec- 
tronics research is an eight foot 
high electronic tube which is one 
of the most powerful in the world. 
The tremendous power and high 
velocities possible with this tube 
enable the fundamentals of the 
electron tube to be more closely 
studied. 


Research in Active Networks 


Many of our systems used to de- 
tect the presence of enemy planes 
or ships involve radar scanning de- 
vices which pick up enemy radar 
signals. To be effective, these scan- 
ning devices must operate over 
very wide frequency ranges and 
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Professor G. Conrad Dalman makes an 
adjustment of the eight foot high elec- 
tronic tube which is used in research at 
Cornell. The tube is one of the most 
powerful in the world. 









have very little noise output. At 
present, much of the work in the 
active networks field is directed 
toward developing better broad 
band amplifiers for use in detec 
tion systems. 

The work in the active networks 
field is of a very general nature 
and the main emphasis is on learn 
ing more about electronic circuits 
in general and developing new 
theories to be used to solve prob- 
lems such as the broad band am 
plifiers. At present it is relatively 
easy to synthesize circuits con- 
taining only resistance, inductance, 
and capacitance, but active net 
works must still be worked out by 
experimentation. Professor De Clar- 
is is, therefore, directing his re- 
search toward developing theories 
that will make it possible for ele« 
tronic circuits to be synthesized to 
suit any conditions. 


Alden Speare, Jr., EP °63 
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PPG glass will be there at... 


mach5+! 


Sometime in March, North American’s needle-nosed 
X-15 will be air dropped from a high flying mother ship. 
In minutes, its powerful rocket engine can flash the slim, 
hypersonic X-15 up into flight areas unexplored by man. 
Top speed: mach 5 plus—over 3600 mph. 

The windshield of this rocket-like aircraft is double- 
glazed installations of glass by Pittsburgh Plate. The 
outer glass is tempered Herculite® heat-resisting glass; 
the inner is laminated safety glass with a Silicone inter- 
layer. These specially fabricated X-15 windshields were 
made to resist terrific temperatures and to meet all other 
loads to which they will be subjected in this high per- 
formance, pressurized aircraft. 


PAINTS - GLASS + CHEMICALS - 


Pirss SeuvuRGH PLAT? 


Developing glass for hypersonic flight is just one chal- 
lenge being met every day by scientists and engineers of 
PPG’s research and development program. New knowl- 
edge about glass—its structure, its form, its manufacture 
—are vitally influencing trends in the architectural, 
automotive and electronics fields. And the versatile prop- 
erties of glass make it an important factor in the coming 
Space Age. 

If you like a career with challenging opportunities 
and a real and rewarding future, find out about your 
place at Pittsburgh Plate Glass Company. Write to: 
Manager of College Relations, Pittsburgh Plate Glass 
Company, One Gateway Center, Pittsburgh 22, Pa. 


BRUSHES + PLASTICS + FIBER GLASS 


GLASS COMPANY 
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RIGHT FROM THE START... 


When piping costs come close to the million mark — when the installation is vast, and the leeway for error is 
small — a piping job must be right from the start to finish. Grinnell assures this through complete one-company 
control and responsibility. From interpretive engineering — through exclusive methods of prefabrication and 
testing of pipe and hanger units — to precision assembly and delivery, the job is ali done by Grinnell, as only 
Grinnell can do it. The result: installations of any size, at costs known before you start, with assured perform- 
ance. Grinnell Company, Inc., Providence, R.I. 


Current Grinnell piping responsibilities. Enrico Fermi Atomic Power Plant, Michigan; Ohio Power Company, West Virginia; 
National Aniline Division of Allied Chemical & Dye Corporation, Virginia; Memphis Light, Gas and Water Division, Tennessee; 
Aluminum Company of America, Indiana; South Carolina Electric & Gas Company, South Carolina; Duke Power Company, 
North Carolina; Union Bag-Camp Paper Corp., Virginia; Pennsylvania Power & Light Company, Pennsylvania; Holyoke Water 


Power Company, Massachusetts 


ENGINEERING GRADUATES HAVE FOUND ATTRACTIVE OPPORTUNITIES WITH GRINNELL 
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Young Engineers with a Future 


Each day the engineers pictured below solve prob- 
lems involved in energy conversion, transmission, 
distribution and application of power for the ex- 
panding American Electric Power System. 

These engineers are representative of over 800 who 
work in eight states on the stimulating and chal- 
lenging problems faced by our growing system. 


To find out about career opportunities available 
to YOU at AEP, be sure to read our 24-page 
brochure “Join the Company that Makes the 
News!” It’s at your placement office .. . or write 
for your own copy to any of the addresses listed 
below, attention: 

Employe Relations Department. 


American Electric Power Service Corporation, 30 Church Street, New York 8, N. Y. * Ohio Power Company, 301-315 
Cleveland Avenue, S.W., Canton 2, Ohio « Indiana & Michigan Electric Company, 2101 Spy Run Avenue, Fort Wayne 
1, Indiana * Kentucky Power Company, 15th Street and Carter Avenue, Ashland, Kentucky * Wheeling Electric 
Company, Wheeling, West Virginia * Appalachian Power Company, 40 Franklin Road, Roanoke 9, Virginia 


AMERICAN ELECTRIC POWER SYSTEM 


1. Pikeville, Kentucky—ENGINEERING SECTION 
HEAD 

William W. Zoellers (Univ. Ky., BSEE '51) ad- 
justs step-voltage regulator serving an important 
industrial customer. 


2.New York City—PLANNING SYSTEM EXPANSION 

James E. Beehler (Purdue, MSEE '48), Frank 
W. Clover (Carnegie Tech, BSEE '47; Harvard, MA 
51), Richard E. Disbrow (Lehigh, BSEE 52), 
plan the AEP System of the future with a net- 
work analyzer. 


3.New York City—STAFF ENGINEERS 

Richard H. Pechstein (RPI, BME '46) and John 
E. Dolan (Columbia, BSME '50) perform heat 
balance calculations on new steam cycle. 


4. Wheeling, W. Va.—DISTRIBUTION 
ENGINEERING 

Enea Antonucci (West Virginia, AB, BSEE '54) 
and Robert 0. Meador (Tri-State, BSEE '49) super- 
vise installation of underground distribution 
facilities. 


5. New York City—NUCLEAR POWER ENGINEERS 
John R. Struyk (Clarkson, BME '51) and Robert 


oe 


S. Hunter (Penn State, BSME '50) discuss design 
of fuel element. 


6.New York City—APPLYING DIGITAL COMPUTERS 

Howard K. Amchin (Penn State, BSEE, '46; IIT, 
MSEE '49) and Glenn Stagg (MIT, BSEE '48; NYU, 
MBA '56) selected by Eta Kappa Nu as one of 
three outstanding young engineers in the U. S. 
in 1958, solve a special problem faced by the 
AEP System. 


7. Roanoke, Virginia — INDUSTRIAL POWER 
ENGINEER 

Robey Jarrett (VPI, BSEE '51) consults with 
contractor on progress of motel to be heated 
and cooled electrically. 


8. Canton, Ohio—SYSTEM OPERATION ENGINEER 

Richard P. Blaes (Dayton, BEE, '51) helps to 
coordinate load scheduling and exchange of 
power with other electric utilities. 


9. Twin Branch, Indiana—POWER PLANT 
MAINTENANCE SUPERVISOR 

Herbert A. Bissinger (Michigan College of Min- 
ing and Technology, BSEE '50) leads briefing 
session concerning turbine overhaul schedule. 


(Formerly American Gas 
and Electric System) 


10. East Liverpool, Ohio—DISTRICT MANAGER 
William A. Black (MIT, SMEE '50) discusses 
operating problem with the supervisors on his 
staff. 
11. New York City—RESULTS ANALYSIS 
Engineering trainee Paul Butler (Purdue, BSME 
'58) discusses features of recording instrument 
with steam generation engineer Richard C. 
Kopelow (Michigan, BSME '51). 
12. New Haven, West Virginia—RESULTS 
ENGINEER 
William R. Johnston (Univ. of Cincinnati, BSME 
51) analyzes circuit for electronic instruments 
at a major power plant. 
13. Muncie, Indiana—DIVISION METER 
SUPERVISOR 
Jack Stark (Purdue, BSEE '49) examines the 
demand chart on a metering device for an in- 
dustrial customer. 
14. New York City—HIGH VOLTAGE RESEARCH 
Jack M. Miller (Milwaukee, BSEE ’57) and 
Robert H. Schlomann (MIT, SMEE '56) discuss 
means for reducing radio influence on 345 kv 
transmission lines. 
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S. H. ARNOLT, designer and 
builder of the Arnolt-Bristol 
sports car, and internationally 


known Indiana sportsman, 


“We design and build 


Arnolt-Bristols, and drive 


many of them ourselves in world-famous road races, at 


Sebring, Le Mans, and other courses. These road races are grueling 


tests of machinery. For Arnolt-Bristol cars, we use forged 
parts liberally, because forged parts are dependable when 
the going is tough. To win, to win safely, 


we depend on dependable parts, 


like forgings.” 
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THER. FORGED PARTS START WITh 
D AND PROVED. THESE METALS ARE 
SHAPE BETWEEN IMPRE N DIES, UNDER ENOR 
M POWERFUL HAMMER 
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HT. SAVING OF 


NGTH AND TOUGHNE 
SERVICE COSTS, HELPS PROVIDE SAFETY IN A HIGH-SPEED WORLD 


DROP FORGING ASSOCIATION 
55 Public Square (fs Cleveland 13, Ohio 
() 

/ 


COMPOSED OF THE INDEPENDENT COMPANIES PRODUCING THE MAJOR 
SHARE OF COMMERCIAL FORGINGS IN THE UNITED STATES & CANADA 
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THE PRESIDENT’S LETTER— 
Random Notes from the President’s Desk 


Hollister Dinner. One of the most interesting current proj- 
ects of your Society is the testimonial dinner to Dean Hollister, 
which will be held at the Plaza Hotel in New York on Tuesday, 
April 14, 1959. , 

Dean Hollister is retiring this June, following a career of 
outstanding accomplishment in many fields. Cornell has been 
honored to have him as its Dean of Engineering, and_ his 
impact on the Engineering College and on the University gen- 
erally will long be felt. His successes in instituting the five-year 
program, in establishing the new engineering quadrangle and 
in enhancing the reputation of Cornell engineering are known 
throughout the world. 


Formal announcement of the dinner will be made shortly. All 
Cornellians, their ladies and guests are cordially invited. If, due 
to your distance from New York, no formal invitation is re- 
ceived, be assured that no slight is intended, Your presence is 
no less urgently desired, and it is hoped that you will find it 
possible to attend 


Cornell Engineer. Those of you who see other engineering 
college magazines will realize the excellence of this one, and 
will have no difficulty in realizing the justice of the awards it 
has received in national competition. In addition to its wide 
circulation among alumni and students, it is found in the 
libraries of secondary schools through the country, and we 
have reason to believe it is a factor in influencing sincere and 
gifted students to enter Cornell. 


To further broaden its interest to readers, the editors 
earnestly solicit articles by alumni on subjects of general 
engineering interest, as well as notes on the doings and ac- 
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complishments of alumni. Don’t be modest about your offerings; 
they will be welcome. The Society will be glad to forward 
articles if you prefer not to send them direct. Advertising in 
the pages of the Engineer is another means of supporting it, 
and as you will see from the current issue, your firm will be in 
good company. 


Comment. A recent letter of mine “In Praise of Individu- 
ality” has provoked more favorable comment than anything I 
have hitherto written in this space. To those who have been 
kind enough to write, my thanks. It is gratifying to know that 
this column is read, and even more so to realize that my feel- 
ings on the subject are shared by so many of my fellows. 


Several of my correspondents have pointed with pride 
(justifiably, I think) to the tradition of freedom with respon- 
sibility traditional at Cornell, although some have expressed 
concern that that freedom is diminishing. Let us hope that it 
is not so; that future administrations, like past ones, will realize 
the importance of fostering such a tradition. Its value to our 
University and to our Country far transcends the illusory values 
of security and conformity. 

If you have a concern regarding any aspect of University 
policy or affairs, let your voice be heard. Your suggestions to 
the Society will be given careful consideration, and their import 
passed on to the appropriate office in Ithaca. 


—Roscore H. Futuer. 
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Maj. Gen. David H. Tulley, C.E. 
28, of Durango, Colo., was recent- 
ly appointed Commanding Gen- 
eral, U.S. Army, Japan, with head- 
quarters at Camp Zama, Japan. 

Gen. Tulley a graduate of the 
United States Military Academy 
with a commission as Second Lieu- 
tenant of Engineers, later attended 
Cornell and was awarded civil en- 
gineer’s degree. 

At various times in his career, he 
has served as instructor for the de- 
partment of civil and military en- 
gineering, at the US. Milit: uy 
Academy; Chief, Control Branch, 
with the Office of Engineers in 
Washington, D.C.; Assistant Engi- 
neer, Third U.S. Army in the Eu- 
ropean Theater of Operations dur- 
ing World War II. He has occu- 
pied several important post-war 
engineering posts. 

In May of 1956, he became 
Commanding General of Fort Bel- 
voir, Virginia, the home of the En- 
gineer branch of the U.S. Army. 
His command included The Engi- 
neer Research and Development 
Laboratory. 


Charles B. Palen, M.E. °13, has 
been engaged since 1955 in design 
and machinery arrangements for 
a nuclear power plant for a “Large 
Ship.” The work is being done at 
the National Reactor Test Facility 
located in Idaho. Mr. Palen is 
vice-president in charge of opera- 
tions in Idaho of the Eastern Idaho 
Construction Co., Inc., a subsidiary 
of Newport News Shipbuilding 
and Dry Dock Co, Joining the 
parent company upon graduation 
in 1913, he took charge of the ma- 
chinery installation division — in 
1933. Among Mr. Palen’s previous 
projects is the U.S. Plane Carrier 
Forrestal which was completed 
1955. 


Robert C. Gorham, E.E. °24, of 
Pittsburgh, Pa., was awarded the 
Distinguished Service Certificate of 
the National Council of State 
Boards of Engineering Examiners, 
at the Council’s annual meeting on 
August 22, 1958. The Council's 
board of directors adopted a res- 
olution complimenting Professor 
Gorham’s outstanding work for the 
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N.C.S.B.E.E., and for the engineer- 
ing profession. 


Edgar F. Wendt, M.E. ‘11, 
cently retired as president of Buf- 
falo Forge Co. Starting with the 
company after graduation, Mr. 
Wendt became president in 1929. 
Mr. Wendt is an active member of 
the Cornell University Council, 
the American Society of Heating 
and Air Conditioning Engineers, 
the American Society of Mechani- 
cal Engineers, and is a past-presi- 
dent of the National Association of 
Fan Manufacturers. 


William Crawford, Jr., C.E. ’20, 
announced his forthcoming retire- 
ment upon completion of his pres- 
ent assignment as civilian chief, 
engineering division on the de- 
sign and construction of the new 
Air Force Academy in Colorado 


Springs, Colorado. 


Edwin Krieg, M.E. '22, vice-presi- 
dent and consulting engineer of 
Stone & Webster, was the opening 
speaker at a national power confer- 
ence last fall in Boston, sponsored 
jointly by ASME and AIKE. Mr. 
Krieg’s paper, “A Look at the Fu- 
ture in Power Station Design,” told 


of the fantastic forecasts in power 
needs and power plant design 
twenty to forty years hence. 


George L. Mueller, Jr., Ch.E. °57, 
has been promoted to assistant 
chemical engineer in Technical Di- 
vision at Humble Oil & Refining 
Comp: anys Baytown, Texas, re- 
finery. In the Catalytic Light Ends 
Section he is handling technical 
problems associated with the re- 
covery and utilization of the light 
hydrocarbon components produce d 
in catalytic cracking operations. A 
large part of his effort is directed 
toward solving problems encoun- 
tered at the ethylene recovery unit. 


William G. Christy, M.E. ‘11, was 
elected an honorary member of the 
Air Pollution Control Association at 
its fiftieth annual meeting. There 
are only nine honorary members 
out of 1600. He was president of 
APGA in 1949-50. Not long ago he 
was awarded the Man and Boy 
Award of the Boys Clubs of Amer- 
ica. It was given for meritorious 
service as a member of the board 
of directors of the Jersey City Boys 
Club for twenty-five years and 
president of the board since 1944. 


(Continued on Page 68) 


U.S. Army Photo 


Maj. Gen. David H. Tulley, new commanding general, USARJ, receives congratulations 
from Lt. Gen. E. L. Cummings (center) and Lt. Gen. Robert W. Burns, commanding 


general U.S. 


Forces, 


Japan. 
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Match your interests and training to challenging programs 
in research, development and assessment of weapons systems at 


The Applied Physics Laboratory 


The Johns Hopkins University 


APL—with a professional staff of some 600 engineers, physicists, 
chemists and mathematicians—directs the development of Terrier, Talos, 
Tartar and other advanced guided missiles for the U. S. Navy. Develop- 
ment of future devices and systems, and the assessment of such systems 
in terms of the needs of the military, are major efforts of the Laboratory. 
Both applied and fundamental research are necessary. 

Each new staff member is given an opportunity to select his initial 
assignment within the technical group having openings in his field. The 
variety of openings encompasses work in all of these fields: Electronic 
Design and Development; Aerodynamics; Mechanical and Aeronautical 
Design; Applied Research and Analysis; Research. 


Guided Missiles Orientation Program 
and Academic Training 


Recent college graduates and holders of 
Master’s degrees who join the APL pro- 
fessional staff now participate in a new full- 
time training program aimed at orienting 
them to work in the guided missiles field. 
They enjoy full salary throughout the dura- 
tion of the six-month course of advanced 
study and specialized assignments. Lectures 
and seminars chaired by APL leaders occupy 
the first three months, while the second 
period enables participants to devote half of 
their time to attendance at lectures and the 
other half to work in our technical groups 
where they apply their skills and knowledge 
to actual assignments. 

The Laboratory pays full tuition for the 
successful completion of evening courses 
taken at any of the five excellent universities 
in the area. Up to six hours per week time 
off is granted for courses during the day. 


Assignment and Development 


The new staff member is given an oppor- 
tunity of selecting his initial assignment 
within the technical groups that have open- 
ings in his field. Usually he is assigned to a 
project under the supervision of a senior 
engineer or scientist and is encouraged to 
develop a high degree of technical compe- 
tence in one or more fields. Advancement in 
both technica! and supervisory responsi- 
bilities is rapid due to the Laboratory’s 
central role in a large program. 


Facilities and Living 


The Laboratories are modern, of course, 
air-conditioned, and exceptionally well 
equipped. Conveniently located in very de- 
sirable suburbs of Washington, D. C. and 
also convenient to Baltimore, Maryland, 
you will find gracious living conditions and 
complete recreational facilities. 


Arrange with your placement officer to meet the APL representative 


when he visits your campus, or write to: 
E. E. Landefeld 
The Johns Hopkins University 
Applied Physics Laboratory 
8621 Georgia Avenue 
Silver Spring, Maryland 
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AiResearch engineered and produced 
this electro-hydraulic servo system— 
the most reliable and responsive 
steering contro] system for missiles 
yet produced. Extremely lightweight, 
it consists of three control valves and 
six actuators. 

This unique system represents but 
a part of the challenging, important 
work under way at AiResearch in 
missile, electronic, nuclear, aircraft 
and industrial fields. 


Specific opportunities exist in sys- 
tem electronics and servo control 
units; computers and flight instru- 
ments; missile auxiliary power units; 
gas turbine engines and turbine and 
air motors; cryogenic and nuclear 


systems; pneumatic valves; indus- 
trial turbochargers; air conditioning 
and pressurization; and heat trans- 


fer, including electronic cooling and 
nuclear applications. 
Intensified engineering is con- 


ducted by small groups where indi- 
vidual effort and accomplishment are 
quickly recognized, providing oppor- 
tunity for rapid growth and advance- 
ment. An eight-month orientation 
program is offered prior to perma- 
nent assignment to help determine 
your placement from a variety of 
analytical or development projects. 

Advanced education is available 
through company financial assistance 
at outstanding nearby universities. 


@ For full information write to Mr. G. D. Bradley 


CORPORATION 


9851 S. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA 
DIVISIONS: AIRESEARCH MANUFACTURING, LOS ANGELES # AIRESEARCH MANUFACTURING, PHOENIX ¢ AIRSUPPLY 
AIRESEARCH INDUSTRIAL ¢ REX @ AERO ENGINEERING @ AIR CRUISERS @ AIRESEARCH AVIATION SERVICE 
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START TODAY TO 
PLAN TOMORROW 


By knowing about some of the projects underway at the 
Babcock & Wilcox Company, an engineer may see his 
personal avenues of growth and advancement. For today 
B&W stands soleed at a new era of expansion and 
development. 

Here’s an indication of what’s going on at B&W, with 
the consequent opportunities that are opening up for 
engineers. The Boiler Division is building the world’s 
largest steam generator. The Tubular Products Division 
recently introduced extruded seamless titanium tubing, 
one result of its metallurgical research. The Refractories 
Division developed the first refractory concrete that will 
withstand temperatures up to 3200 F. The Atomic Energy 
Division is under contract by the AEC to design and 
build the propulsion unit of the world’s first nuclear- 
powered cargo vessel. 

These are but a few of the projects — not in the plan- 
ning stage, but in the actual design and manufacturing 
phases — upon which B&W engineers are now engaged. 
The continuing, integrated growth of the company offers 
engineers an assured future of leadership. 

How is the company doing right now? Let’s look at one 
line from the Annual Stockholders’ Report. 


CONSOLIDATED STATEMENT OF INCOME 


(Statistics Section) 
(in thousands of dollars) 


1954 1955 1956—UNFILLED ORDERS 
back! 
$129,464 $213,456 $427,288» (Packlos) 


B&W engineers discuss developments 
in the Universal Pressure Boiler. 


Ask your placement officer for a copy of “Opportunities 
with Babcock & Wilcox” when you arrange your inter- 
view with B&W representatives on your campus. Or 
write, The Babcock & Wilcox Company, Student Train- 
ing Department, 161 East 42nd Street, New York 17, N. Y. 











Plan YOUR FUTURE with 
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BACK OF FRICK EQUIPMENT STANDS OVER 100 
YEARS’ EXPERIENCE IN ENGINEERING, 75 YEARS’ 
EXPERIENCE IN REFRIGERATION, AND 50 YEARS’ IN 
AIR CONDITIONING. 
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We offer an 18-month training course to col- 
lege graduates in Mechanical Engineering. Get 
details of this practical training course now, and 
prepare yourself for a career in the field of com- 
mercial and industrial refrigeration. 


Ask for Bulletin 412. 
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nicest eating places oer 


The COLLEGE SPA 


216 EAST STATE STREET 
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Landmark on The American Road 


Pe 


sil FORD. mot Company Central Office Building 


950,000 square feet of ultra-modern office facilities for 3,500 employees, including a cafeteria seating 638 ‘and auditorium for 500. 


Architects: SkioMoreE, Owincs & Merritt, New YorK 
General Contractor: BRYANT & DETWILER 


equipped with 


JENKINS VALVES 


because efficiency is a part of the over-all design 


Beauty, comfort, efficiency — Keynote in the planning of 
Ford cars, this combination also was sought and clearly 
achieved in the Central Office Building of Ford Motor 
Company, Dearborn, Michigan. 

With efficiency a part of the over-all design it is not sur- 
prising to see Jenkins Valves on the plumbing, heating and 
air conditioning pipelines in this superb building. For 


almost a my the name JENKINS has meant reliability Jenkins Valves on chill water and condenser lines serving — 
... valves with the enduring quality to last the life of a Ford building’s 2,200-ton air-conditioning system. 


building. It will pay you to have this important assurance 
when you specify or install valves, especially since Jenkins EK N Kl N 
Valves cost no more. Jenkins Bros., 100 Park Ave., N.Y.17. 


LOOK FOR THE JENKINS DIAMOND ° 
VALVES & 
Sold Through Leading Distributors Everywhere Brey 
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COLLEGE NEWS 


Edited by J. L. Schoenthaler, ME ’61 





EE SCHOOL UNDERTAKES 
NEW RESEARCH PROGRAM 

Cornell University scientists 
studying bursts of radio energy 
from the sun may uncover accurate 
ways of forecasting the magnetic 
storms which temporarily blot out 
radio Communication. 

The basic research project, which 
is being supported by a recently- 
awarded National Science Founda- 
tion grant of $29,500, may also lead 
to new insights into the weather. 

Under the direction of Assistant 
Professor Marshall H. Cohen of the 
School of Electrical Engineering, 
Cornell’s researchers will use some 
of the world’s most sensitive equip- 
ment to study radio energy that 
falls within the meter wavelength 
part of the spectrum. The sun 
emits radio energy continuously, 
but some of this comes in the form 
of bursts which yield signals as 
much as one million times as pow- 
erful as the ordinary background 
noise. These energy ‘bursts are ac- 
companied by particles from the 
sun which cause blackouts in radio 
communication. 

Professor Cohen says when sci- 
entists learn more about the sun 
and its relationship to these energy 
bursts, they may be able to foretell 
the magnetic storms which some- 
times severely interfere with ra- 
dio communications, When these 
storms are in progress, radio com- 
munications may blot out complete- 
ly or, in a few cases, may even go 
to the wrong destination. This is 
especially true in the far north. 
In Arctic and sub-Arctic Sweden, 
for example, hand signals replace 
electric signals on railroads dur- 
ing magnetic storms. Men carrying 
flags transmit control signals out- 
doors, If the energy bursts could be 
reliably predicted, communication 
in Sweden and Alaska would be 
greatly facilitated, many scientists 
believe. ; 

One of the most important as- 
pects of the research project will 
be the study of polarization, or the 
variations in the properties of the 
energy according to its orientation 
in space. Differences in polariza- 
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tion are responsible for television 
antennas being horizontal in the 
United States and vertical in Eng- 
land, where transmitting processes 
differ from those in this country. 

To study polarization, scientists 
use a device called a polarimeter. 
Cornell’s polarimeter operates on 
a narrower band width than any 
other such detector on earth, giv- 
ing it a better chance of observing 
polarization. 

The Cornell scientists hope to as- 
semble enough equipment to learn 
all the characteristics of sunbursts 
at one or two frequencies in the 
meter wavelength band. 


SPACE LAWS DISCUSSED 
BY CORNELL LAW EXPERT 


Man’s approach to the brink of 
outer space has brought him to a 
new legal frontier, a Cornell Uni- 
versity law professor said Sunday 
night. 

Speaking before the Cornell 
Graduate Supper Club, Prof. Ru- 
dolf B. Schlesinger discussed legal 
problems in outer space which will 
arise when man makes his first 
voyage to the moon. Some of these 
problems, he said, are already in 
evidence. 

Professor Schlesinger, whose spe- 
cialty is International and Com- 
parative Law, said many problems 
of space law will center around 
the complete lack of physical 
boundaries in space. “There are no 
mountain ranges, rivers, or Oceans 
to break empty space up_ into 
clearly defined areas,” he said. “If 
one nation photographs another 
from a platform 1,000 miles above 
the earth, is that nation violating 
any international law? What sorts 
of laws could be established to 
control espionage work of this 
kind? These problems aren't as far 
in the future as they once seemed,” 
Professor Schlesinger declared. 

The Cornell law expert said it 
might not be possible for space 
travelers to live according to the 
laws of their own nations. “Sup- 
pose 100,000 Americans and Rus- 
sians were living together on the 


moon or nearby planets. If each 
tried to obey only the laws of his 
own nation, there would be quite 
a bit of conflict,” the professor 
averred. 

“Many of the legal problems of 
outer space are on the border be- 
tween law and physics,” he stated. 
“For example, where does air space 
end and outer space begin?” He 
said many other questions center 
around sovereignty. “Is there any 
sovereignty at all in outer space? 
Who owns the moon? What laws 
will prevail on the moon, if any? 
Can any government shoot down 
any rockets it chooses? If a rocket 
falls to earth and does extensive 
damage, who pays for itr 

Professor Schlesinger said cur- 
rent U.N. attempts to set up a com- 
mittee on space problems may 
eventually yield tentative answers 
to some, if not all, of these ques- 
tions. “The very fact that the 
United Nations is working on such 
a committee compels us to take 
definite stands regarding many of 
these problems, even though some 
of them may not become acute for 
many years,” he concluded. 


UNDERGROUND EXPLOSIVES 
STUDIED FOR MANY USES 

A new way of studying waves 
from underground atomic explo- 
sions has been found by Professor 
J. W. Dally of the Mechanics and 
Materials Department. 

To find out what happens when 
impulses from a powerful _ blast 
travel through the earth, Profes- 
sor Dally has sent waves from a 
fast-burning explosive _ pulsing 
through urethane rubber. The soft 
material slows the waves down so 
they can be photographed by a 
semi-high speed camera and stud- 
ied in detail, The waves travel 
through the 12-inch-square rubber 
model in about 1/300 of a second. 
All pictures must be taken in this 
time. 

Professor Dally presented his 
findings at the annual meeting of 
the Society for Experimental Stress 
Analysis in Albany, N.Y. 


THE CORNELL ENGINEER 





Underground explosions have 
been suggested as a possible way 
the Russians might try to beat an 
atomic inspection program. The 
success of such an attempt would 
hinge on the underground waves 
not being detected. 

Underground explosions are also 
being considered as a way of tap- 
ping shale oil, producing harbors, 
mining deeply buried ore veins, 
creating underground _ reservoirs, 
and taking the salt out of ocean 
water. 


NOBEL PRIZE WINNER 
ADDRESSES STUDENTS 

“Science and Nations! Policy” 
was the topic presented by Dr. Isi- 
dor I. Rabi when he addressed stu- 
dents in Bailey Hall on December 
10. , 

Rabi, a graduate of Cornell in 
1919, stressed the important role 
of science in national affairs. He 
pointed out that the future will be 
determined mainly by the present 
advancement in the technological 
fields. 

To create a more effective pro- 
gram, Rabi suggested a re-evalua- 
tion of the existing governmental 
facilities and the establishment of 
a Department of Science in the 
United States Cabinet. Such a de- 
partment would focus attention on 
the problem and insure faster de- 
cisions, better organization, and 
make financial support independ- 
ent of the military budget. 

“More capable men in key posi- 
tions” was also urged by Dr. Rabi. 
He said that currently the higher 
agencies in the government were 
lacking the necessary — technical 
background to make sound deci- 
sions. 

At a panel discussion held the 
following afternoon, Rabi expressed 
the opinion that education is the 
answer to success in scientific lead- 
ership and progress. He added that 
“many valuable things” would have 
to be sacrificed to clear the way for 
science. 


CORNELL BECOMES MEMBER OF 
NEW RESEARCH CORPORATION 
Professor Benjamin Nichols, of 
the School of Electrical Engineer- 
ing, will be Cornell's scientific rep- 
resentative to the recently formed 
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University Corporation for Atmos- 
pheric Research. The corporation, 
which is part of an expanded na- 
tional atmospheric research pro- 
gram, will concern itself with a 
thorough investigation of the earth’s 
atmosphere, from the surface of the 
earth to the outer reaches of the 
lonosphere. 

The corporation is composed of 
fourteen member universities each 
having two representatives; one 
scientific and one administrative. 
Dr. Theodore P. Wright, Vice 
President for Research at Cornell, 
will be the University’s adminis- 
trative representative. Except for 
Cornell the other universities in- 
clude all those offering graduate 
work in meteorology. The School 
of Electrical Engineering at Cornell 
has been actively engaged in the- 
oretical and experimental studies of 
the outer atmosphere and solar-ter- 
restrial relationships under Profes- 
sors R. Bolgiano, H. G. Booker, M. 
H. Cohen, W. E. Gordon and B. 
Nichols. 

In a recent report the Committee 
of Meteorology of the National 
Academy of Sciences revealed that 
the present amount of atmospheric 
research being carried on is “piti- 
fully small.” In an effort to meet 
the demand for increased atmos- 
pheric research, the corporation 
will operate a National Institute 
for Atmospheric Research. This in- 
stitute, which will be supported by 
the National Science Foundation, 
will have the necessary scientific 
staff and facilities to enable it to 
deal with large-scale atmospheric 
problems that no one university 
could undertake. It is estimated 
that it will take fifty million dollars 
and five years for the National In- 
stitute to reach its full operating 
status. 

The specific research programs 
that the institute should pursue are 
being discussed by panels of ex- 
perts in all the major fields of at- 
mospheric research. One program 
will undoubtedly be directed to- 
ward understanding the large-scale 
dynamics of the upper atmosphere 
and of its coupling with the lower 
atmosphere. Data for this under- 
standing will be provided by rock- 
ets, higher-altitude balloons, and 
observations on meteors, the air- 
glow, auroras and variations in the 
earth’s magnetic field. The devel- 
opment of an adequate theory of 


the large-scale circulation of the 
atmosphere is also required. Satel- 
lite observations and the use of an 
electronic computer of greater 
speed and storage capacity than 
any currently available will be 
used in this program. 

The goal of the National Insti- 
tute for Atmospheric Research will 
be the scholarly investigation of 
the large, fundamental problems of 
the atmosphere, Progress towards 
future mastery of the atmosphere 
and “weather controls” depends on 
getting the basic information which 
will be obtained from this basic re- 
search. 


TAU BETA Pi ELECTS 
24 IN FALL TERM 


59: Gordon W. Anderson, Alan 
T. Bowes, Donald E. Buzzelli, Jus- 
tin Camarata, James B. Comly, 
Thomas W. Kemp, Glenn C. Light, 
Phillip W. Marriot, Donald J. Mar- 
shall, James H. McNally, Peter H. 
Mengert, Rudolph C. Metzner, 
Leander H. Minnerly, John P. Mo- 
ran, William F. Moseley, John W. 
Nestor, Lawrence E. Santucci, Ron- 
ald W. Schroeder, Howard H. Stod- 
dard, James S. Thorp, John G. Tor- 
borg. 

‘60: Mare Fishzohn, Jeffrey 1. 
Frey, Carl B. Loutzenheiser. 


PROFESSORS RECEIVE GRANT 
FOR COMPLEX VARIABLE STUDY 


Five members of Cornell's math 
ematics department are the recip- 
ients of a National Science Founda- 
tion research grant for twenty-five 
thousand dollars. The five people 
who are involved, Professors Fuchs, 
Herz, Schreiber, Widom, and one 
graduate assistant, are all working 


on a separate aspect of analysis 
with special emphasis upon com- 
plex variable methods. All had pre 
viously given individual attention 
to the problems upon which they 
are applying the grant. 


The grant specifically covers the 
two summers of 1958 and 1959 
The stipend of the grant is being 
used directly to pay the salaries of 
the participants and to help cover 
the expenses of the University dur 
ing the summers concerned. The 
indirect effects of the grant are to 
stimulate interest in research, to 
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How to get steel tough enough 
to land America’s first jet airliner 


OU see above the axles of the Boeing 707— 
America’s first jet airliner. They have to be tough. 

A cross-wind landing could put the whole landing im- 
pact of this 122-ton plane on one wheel—instead of 
eight. And these axles have to be light. Manufacturers 
of the 707’s landing gear had built landing gears for 
dozens of other models using an analysis of seamless 
steel tubing specially developed by the Timken Com- 
pany. But to be strong enough for the much heavier 
707, the steel would have to be cleaner. Any impurities 
in the finished part would cause its rejection. Timken 
Company metallurgists said the steel cou/d be made 
clean enough for the 707. And it was—met highest 
specifications, stood up to the terrific landing impacts. 
Timken steels have solved the toughest steel prob- 
lems. Problems that you may face in your future job in 
industry. Our metallurgists will be ready to help you. 
And if you’re interested in a rewarding career with the 
leader in specialty steels . . . with the world’s largest 
maker of tapered roller bearings and removable rock 
bits... send for free booklet, “Better-ness and your 


TIMKEN 





Career at the Timken Company”. Write Mr. Russ 
Proffitt, The Timken Roller Bearing Company, Canton 
6, Ohio. 








Cad . - 





Vacuum Fusion Laboratory in our new steel Research Center, 
where small samples of new steels are analyzed—steels to 
answer today’s problems, tomorrow’s needs. 


STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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TECHNIBRIEFS 


Edited by R. A. Wolf, EP °62 





PLANS CREATED FOR 
FUTURE MOON BUILDING 


Plans for a permanent “moon 
building” to house laboratories for 
scientific research, stations for earth- 
moon communications, maintenance 
shops for space vehicles, and living 
quarters for moon explorers have 
been announced by the Wonder 
Building Corporation of America. 

Because of the present lack of 
knowledge of the moon’s surface, 
the moon building has been de- 
signed to meet the worst possible 
conditions. If the moon’s surface 
consists of nothing but a sea of 
dust, the building is designed so 
that it could float on the dust, an- 
chored by heavy weights. If the 
moon's surface proves to be suf- 
ficiently solid, it could then provide 
normal support for the building. 

Including air lock and plastic ob- 
servation bubble, the moon build- 
ing would be 520 feet long, 160 feet 
wide, and 65 feet high. Above and 
separated from the roof of the 
building is a slightly curved um- 
brella-shaped protective meteoric 
shield, designed to ward off the 
rain of interplanetary meteoric dust 
which descends with great velocity 
on the surface of the moon. 

Entrance to the moon building 
would be through an air-lock at one 
end, adjacent to which would be 


constructed a rocket landing area. 
Complete internal pressurization of 
the hermetically-sealed _ building 
would provide an air pressure of at 
least ten pounds per square inch, 
the same as the pressure used in 
most high altitude airliners. 

Special refrigerating and heating 
plants would cope with the extreme 
temperatures and tremendous tem- 
perature gradients which abound 
on the moon. Day and night on the 
moon are about two weeks long, 
with temperatures at lunar midday 
reaching 214 degrees Fahrenheit, 
at sunset, 32 degrees Fahrenheit, 
and at midnight, —243 degrees 
Fahrenheit. 

There are no windows in the 
moon building since ultraviolet 
radiation, normally absorbed by 
the earth’s atmosphere, would be 
sufficiently intense to render panes 
of glass or plastic useless through 
discoloration. Metal shutters pro- 
tect the plastic observation bubbles. 

Pre-engineered aluminum sheets 
would be assembled to form the 
shell and protective barrier. The 
building would be fabricated com- 
pletely of aluminum alloys which 
combine high strength with ease 
of fabrication. Aluminum wouid 


also provide a good reflecting sur- 
P . ~ . . . 
face which would aid in cooling 
the building. 





Wonder Building Co. 


This scale model of the proposed moon building was recently unveiled to military and 
government officials. The large metal shield protects the cigar-shaped building from the 
storms of meteoric dust which descend to the surface of the moon with great speed. 
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NON-ROTATING RADAR ANTENNA 
PROVIDES INTENSE BEAM 


A new radar antenna which may 
be the forerunner of antennae for 
powerful, long-range antimissile ra- 
dars of the future has been an- 
nounced by the Westinghouse Elec- 
tric Corporation. The new antenna, 
known as the Helisphere, scans the 
sky throughout a complete circle 
without any motion of the antenna 
structure itself. In contrast, a con- 
ventional radar antenna must ro- 
tate continually to scan a full cir- 
cle. In addition, the Helisphere an- 
tenna is extremely effective in con- 
centrating high-frequency radar 
waves into an intense, narrow, 
moving beam. 

Operation of the Helisphere de- 
pends on the fact that radar waves 
can be polarized or made to vibrate 
back and forth in a single plane. 
Polarized radio waves are sprayed 
through a hollow tube against the 
inside surface of a sphere in such 
a way that they vibrate parallel to 
thin conducting strips wound in a 
helical design on the sphere. When 
so oriented, the surface acts some- 
what like a spherical mirror and 
focuses the waves back toward the 
other side of the sphere. 

Because of the nature of the he- 
lix, the strips on the opposite side 
of the sphere lie at right angles to, 
rather than parallel to, the plane in 
which the radar waves are vibrat- 
ing. The waves can then pass 
through these strips without reflec- 
tion and continue on into space as 
a narrow radar beam. Rotation of 
the hollow tube rotates the result- 
ing radar beam around in a com- 
plete circle. 

Westinghouse scientists have con- 
structed an experimental model of 
the antenna made of cloth with 
metal threads through it in a heli- 
cal design. The model is about six 
feet in diameter and operates on 
radar wave lengths of about one 
inch. A full-sized antenna would 
be about one hundred feet in diam- 
eter and operate on wavelengths of 
about one foot. 

According to Westinghouse sci- 
entists, the new antenna has impor- 
tant advantages over conventional 
systems. The non-rotating design 
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allows faster scanning and no 
power is required to turn it. The 
problem of rotating bearings is also 
eliminated. It is believed that the 
Helisphere’s design will work as 
well in large sizes as it does in 
small. If it does, it will represent a 
significant advance in radar tech- 
nology. 


ARMY WEATHER RADAR SYSTEM 
TRACES NUCLEAR CLOUDS 

An effective method for spotting 
and tracking nuclear clouds by 
means of radar was recently dis- 
covered by the Army Signal Corps. 
Tests indicate that the Army's ad- 
vanced weather radar systems, or- 
dinarily used to detect storms and 
aid in forecasting, may also help to 
warn soldiers and civilians of prob- 
able areas of radioactive fallout af- 
ter a nuclear explosion. 

The special advantage of this 
radar method of sensing radioac- 
tive clouds is that it works in dark- 
ness and other periods of low visi- 
bility when visual and aerial tech- 
niques for measuring nuclear 
clouds cannot be used. 

During recent nuclear tests, the 
radar equipment measured the size 
and plotted the course of the “hot 
clouds” produced. Successive pho- 
tographs of a radarscope showed 
the nuclear mushroom and the for- 
mation, size, and drift of the char- 
acteristic cloud. The clouds were 
tracked for as long as two hours. 

Information on the height and 
drift of the clouds would. be very 
valuable for providing fallout  in- 
formation to troops on the battle- 
fields. Civil Defense authorities 
could predict fallout areas and de- 
termine which areas should be 
evacuated and which would be 
safe for receiving evacuees. 


ACOUSTIC SHAKING OF ATOMS 
REVEALS NUCLEAR STRUCTURE 


Westinghouse Research Labora- 
tory scientists have discovered a 
new method of probing into crys- 
talline structures by vibrating the 
atoms back and forth up to twenty 
million times a second. 

For more than a decade the nu- 
clear magnetic resonance technique 
has been used to study molecular 
structures, chemical processes, crys- 
tal structures, and other properties 
of matter. The method consists of 
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Westinghouse 


This functional scale model illustrates with a light beam the working principle of the 

world’s most modern radar antenna. Called a Helisphere, the new antenna also has 

been made into a six-foot inflated model and eventually will be scaled up to hundred- 
foot models to be used in the antimissile systems of the future. 


placing a crystal in a steady mag- 
netic field so that the tiny atomic 
magnets in the structure line up 
with the field. "Another magnetic 
field, this one varying with time 
and perpendicular to the steady 
one, is adjusted until its frequency 
just equals that of the vibration of 
the tiny nuclear magnets. When so 
adjusted, the nuclear magnets ab- 
sorb energy. This action produces 
electric signals which yield infor- 
mation on the nature of the struc- 
ture being studied. 

However, the nuclear magnetic 
resonance technique does not work 
on metals or semiconductors be- 
cause these substances act as shields 
against magnetic fields. 

The new technique developed 
by Westinghouse, however, avoids 
this difficulty. An acoustic vibration 
is applied to the atoms instead of a 
pulsating magnetic field so that the 
molecules are vibrated 
cally. This vibration causes electric 
and magnetic fields 
structure which resemble 
which a pulsating field would pro- 
duce. If the acoustic vibration is 
adjuste -d so that its fre quency is the 
same as that of the magnetic vi- 
brators, the system alent as it 
would under a magnetic field ex- 
cept that the acoustic vibration is 
mechanical and the internal mag- 
netic field produced is not hindered 


mechani- 


inside the 
those 


by shielding effects of semiconduc- 
tors or metals, Thus, this new tech- 
nique should prove a useful tool 
for the investigation of the struc- 
tures of conducting materials. 


INFRARED DEVICE PHOTOGRAPHS 
IN COMPLETE DARKNESS 

A photographic 
uses the infrared radiation emitted 
by its subject has been developed 
under the sponsorship of the U. S. 
Army as a night vision aid. 

Called the “Thermograph,” the 
infrared device, unlike a conven- 
tional camera, does not require sun- 
light or artificial light to produce 
It depends solely on 


device which 


an image. 
radiation from the person or object 
at which it is focused. This radia 
tion is dependent only upon the 
temperature of the ri idiating body 
and not on reflected light. The 
Thermograph can therefore oper- 
ate in total darkness. 

The Thermograph was devel- 
oped by the Barnes Engineering 
Company as a research instrument 
to determine the basic characteris- 
tics a military thermal imaging de 
Such thermal im- 
aging devices are expected to pro 
vide a means for night reconnais 
terrain mapping, target lo 
and camouflage detection. 
already 


vice should have. 


sance, 
cation, 
Commercially, they have 
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“Takes top-quality tools to do 
top-quality drawings. Top- 
quality pencils, particularly 
... like EAGLE TURQUOISE. 
TURQUOISE holds its strong, non- 
crumbling point for line after 
line of unchanging width. Its 
smoothness is unequaled. And 
17 uniform grades give you 
just the black you want...every 
time. Like most pros, | bank on 
TURQUOISE.” 


FREE SAMPLE! Write Eagle Pencil 
Company, Danbury, Connecticut, for 


a free sample TURQUOISE, 


EAGLE “Zz 
TURQUOISE 


PENCILS - LEADS + HOLDERS 
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found some application in detect- 
ing hot spots in inaccessible areas 
of machinery. Some types of breast 
cancer have been detected using 
infrared thermal imaging. 

In operation, :the infrared radia- 
tion is collected by a scanning opti- 
cal system and focused on an infra- 
red detector. The electrical signals 
caused by the radiation on the de- 
tector is compared to a preset ref- 
erence level. The deviations above 
the reference level are amplified 
and modulate the output of a glow 
tube which forms a thermal image 
of the scene on photographic film 
in a Polaroid Land camera. 


SUPER-REFRACTORIES FIND 


NEW USES IN INDUSTRY 

One cf mankind’s earliest build- 
ing materials, brick made from clay, 
has been medernized and stream- 
lined to handle some of the tough- 
est j: bs in modern industry, ac- 
cording to the Carborundum Com- 
pany. Bricks, not of natural clay, 
but cf man-made minerals such as 
siliccn carbide, aluminum oxide, 
and mullite, are resisting acids in 
industrial plants, withstanding the 
pounding cf 2800 tons of coke each 
day, and taking on other chores too 
rough even for the best metal 
alloys. 

Many of the super-refractories 
were originally developed to serve 
as heat resistant linings in blast 
furnaces and similar hot spots. 
Now, however, new uses are being 
found, One group of these super- 
refractories, for instance, can be 
melted in an electric furnace and 
poured into a mold of the desired 
shape in the same way that molten 
metals are cast. This process per- 
mits the manufacture of such items 
as pipe, rollers, pump covers, and 
other shapes. 

In one typical application, silicon 
carbide rollers are submerged in a 
bath of molten aluminum to hold 
down strands of wire being pulled 
through the bath. Cast iron rollers 
dissolved and contaminated the 
aluminum within a matter of a few 
hours, while silicon carbide rolls 
last three to six weeks. 

Super refractories are also used 
in rocket nozzles where they are 
exposed to sudden changes of tem- 
perature and corrosive gases. 


NICKEL-CONTAINING PIGMENT 
MAKES DURABLE NEW PAINT 


The problem of developing a 
yellow paint that would retain its 
yellowness through years of out- 
door exposure has long perplexed 
the paint industry. Yellow paints 
are especially susceptible to the 
ravages of sunlight, heat, moisture, 
and corrosive atmospheres. 

The Harshaw Chemical Com- 
pany has recently developed two 
nickel-containing pigments to make 
yellow paints which retain their 
color even in temperatures of over 
1,000 degrees Fahrenheit. Combin- 
ing outstanding light fastness with 
alkali and heat-resistance, they are 
also impervious to acids. 

These new pigments are direct 
descendants of the titanium dioxide 
pigments with locked-in chemical 
colors developed after World War 
II, Preceding this development, ti- 
tanium dioxide had become the 
most widely used white pigment on 
the market due to its good hiding 
properties. Combinations of metal- 
lic oxides and titanium dioxide 
were found to produce color-tinted 
varieties of this popular pigment. 
In the case of the new yellow 
paints, nickel oxide is added as the 
coloring agent. It also contributes 
to the pigment’s high durability 
and chemical resistance. The new 
paints are not susceptible to pig- 
ment separation which mixed pig- 
ments often display. 

The largest market for the new 
nickel-base pigments is in house 
paints and masonry finishes. They 
will also be widely used to give 
aluminum sidings protection against 
sun, salt air, acids and other cor- 
rosive elements, as well as in fin- 
ishes for automobiles and house- 
hold appliances. 


SUPERCONDUCTING URANIUM 
COMPOUNDS DISCOVERED 


Uranium, the nuclear fuel that 
made _ possible large-scale useful 
atomic power, has yielded a new 
family of chemical compounds, 
among the most unique in science. 
The new uranium compounds be- 
long to a group of substances called 
superconductors, materials charac- 
terized by the remarkable ability of 
permitting an electric current, once 
started in them, to flow in undi- 
minished strength forever. 
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Superconductivity occurs in vari- 
ous metals and alloys at very low 
temperatures. As the temperature 
of a superconductor is lowered 
near absolute zero, the electrical 
resistance suddenly drops to about 
one-trillionth its normal value. Elec- 
tric currents can then flow in the 
materials undiminished and practi- 
cally forever. 

Obviously, if this behavior could 
be made to occur at reasonably 
high temperatures, superconduc- 
tors could revolutionize present- 
day electric and electronic devices. 
They are just beginning to find 
applications in midget computers 
used for airborne control of rockets 
and missiles. 

Measurements of electrical re- 
sistance were made on uranium- 
molybdenum and uranium-niobium 
alloys that had been stabilized in 
crystal structure by heating to 1650 
degrees Fahrenheit for twenty-four 
even and rapidly quenching in 
water. The alloys showed surpris- 
ing temperature-resistance behav- 
ior. Contrary to all known alloys, 
their electrical resistance became 
progressively higher as the tem- 
perature was decrease d all the way 
down to 1 or 2 degrees above abso- 
lute zero, at which temperature 
they became superconductors. The 
superconductivity was especially 
surprising in view of the rise in 
electrical resistance preceding it. 
Correlation of the superconducting 
and resistivity data has thrown new 
light on the electronic structure of 
the atoms making up the alloys. 

Westinghouse — scientists — then 
studied a group of “intermetallic 
compounds of uranium, Such com- 
pounds are formed when uranium 
is combined chemically with such 
metals as aluminum, manganese, 
iron, cobalt, and nickel. Among the 
intermetallic compounds containing 
cobalt, manganese, and iron, four 
undiscovered superconductors were 
found. Two of them are the first 
superconducting compounds ever 
known to contain manganese and 
iron. Previously, the presence of 
either of these two elements had 
been considered alien to the super- 
conducting state, but that theory 
has been proven false by these ex- 
periments. 

These newly discovered super- 
conductors are expected to prove 
extremely useful in future super- 
conductor research. 
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Westinghouse-proposed solar sail 
may permit 60,000 mph speeds in space... 
and it will need no fuel at all! 


Lunar reconnaissance -and manned lunar colonies--may become realities 
in the not-too-distant future. 

But the exploration of deep space is entirely another matter. Distances 
are tremendous —fuel requirements for chemical rockets are staggering 
navigation must be almost unbelievably precise. 

As a partial answer to these problems, a Westinghouse scientist has 
proposed the use of a solar sail which will harness the light of the sun. This 
sail will require no fuel, it will be capable of fantastic speeds, and its design 
will permit in-flight navigational corrections. More important, this West- 
inghouse approach could be cheaper and simpler than any other system 
proposed for this same purpose. 


You CAN BE SURE...IF ITS Westi nghouse 


WATCH WESTINGHOUSE LUCILLE BALL-DES AZ HOWS r MONDA 











CRESCENT ARMORED CABLE 


ANNEALED SYNTHOL 
COPPER VC COLORED JUTE TAPE IMPERVIOUS INTERLOCKING 
CONDUCTOR TAPES FILLERS SHEATH ARMOR 


Three Conductor Varnished Cambric Insulated — 5000 Volts 


This construction of Power Cable provides speed and economy of in- 
stallation indoors as well as outdoors as it can be attached to building 
surfaces or run in trays or racks, or hung from steel supporting cables 


between buildings. 
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UNIVERSITY RESOURCES 


(Continued from Page 17) 


warning that too much stress can 
be placed on the importance of 
finding “the right job.” After all, 
each controls his own destiny to 
some extent, and the future is 
probably more dependent on what 
an engineer contributes to his em- 
ployer rather than what an em- 
ployer has to offer. 


Libraries Have Much Information 


In concluding this outline of fa- 
cilities available for help in finding 
the right job, | would like to slip 
in one more bit of cracker barrel 
advice. Don't forget that libraries 
are the best source of information 
on most subjects. Most students 
arent aware of this; otherwise 
many Cornell employees would be 
out of a job. The Carpenter Hall 
Library has technical publications 
and directories which can serve as 
a guide to employers in special 
work areas. The National Academy 
of Sciences Publication 379, Indus- 
trial Research Laboratories Of The 
United States, has a subject index 
to research activities which ranges 
from Abrasives to Zirconium and 
includes such things as Organsols 
and Phytotoxicity. 

The Graduate School of Business 
and Public Administration Library 
in McGraw Hall has such things as 
annual reports of every company 
listed on the major stock exchanges, 
financial manuals, like Moody's and 
Dunn & Bradstreet, plus hundreds 
of magazines like Fortune (and the 
Fortune Index) and Business Week. 
The Business Periodicals Index 
aids in finding material in back is- 
sues. The library maintains a file of 
miscellaneous information about 
many corporations as well as a sim- 
ilar Industries File and Geographic 
File. There are many directories 
and even directories of directories 
in the form of the Guide To Ameri- 
can Business Directories and the 
Guide To American Directories 
For Compiling Mailing Lists. 

Space doesn’t permit more than 
suggesting what is available in just 
these two libraries much less hint- 
ing at the material in the Main Li- 
brary, | & L R and Mann Libraries. 
It is not necessary to go further, 
however, because in this and other 
aspects of job hunting the initiative 
must be taken by the student. 
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Westinghouse Astronautics Institute 
now probing basic problems 
of interplanetary travel 


It was a wise man who first said, ““A problem well defined is half solved.” 

Space exploration is no exception to this rule. Many of the complex 
activities at Cape Canaveral and our other missile test sites are devoted to 
better defining the problems involved in space flight. 

Westinghouse, for its part, has established an Astronautics Institute to 
investigate such matters as space craft stabilization, orbital injection, space 
guidance and communications, the equipment needs of a manned lunar 
colony, etc. This Westinghouse group has already made significant con- 
tributions toward a better understanding of space problems. It has also 
developed a number of solutions. 


you CAN BE SURE...1F ITS Westi nghouse 


SHE f ICILLE BAL DES ARNAZ SHOW 


M iDAYS 








Faculty Profile... 


PROFESSOR JERROLD MEINWALD 


Organic chemistry, traditionally 
relegated by many engineering stu- 
dents to a position of secondary 
importance, has been revitalized 
this year due to the efforts of Pro- 
fessor Jerrold Meinwald_ of the 
Chemistry Department. In the sev- 
en years that he has been at Cor- 
nell, Prof. Meinwald has achieved 
a considerable degree of success 
in the field of chemistry. 

Born in New York City in 1927, 
Prof. Meinwald graduated from 
Stuyvesant High School in 1943. 
He spent his first term of college 
at Brooklyn College and, after 
comple ting two additional terms at 
Queens College, he was inducted 
into the United States’ Navy. For 
somewhat less than two years Prof. 
Meinwald served as an Electronics 
Technician 3/c and, in 1946, he en- 
tered the University of Chicago to 
continue his formal education. At 
Chicago, he was granted the rare 
degree of Bachelor of Philosophy. 
His subsequent degrees include the 
B.S. (Chicago-1948), the M.A. 
(Harvard-1950), and the Ph. D. 
(Harvard-1952). In 1952, Prof. 
Meinwald came to Cornell on a Du 
Pont post-doctoral fellowship, and 
he now holds the position of Asso- 
ciate Professor. 

In striving to present a refresh- 
ing and intellectually stimulating 
organic chemistry course, Prof. 
Meinwald employs numerous anal- 
ogies, and at times he even person- 
ifies the electrons which are inti- 
mately involved in chemical reac- 
tions. For example, in explaining 
the meaning of a resonance hybrid, 
Prof. Meinwald used the illustra- 
tion of a horse and a donkey. The 
result of cross-breeding is a mule, a 
distinct entity unlike either of its 
parents. Such a picture helps to de- 
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scribe a resonance hybrid. 
Commenting on the importance 
of organic chemistry in the engi- 
neering curriculum, Prof. Mein- 
wald said that he teaches the fun- 
damentals of organic chemistry 
with no special effort to slant the 
subject toward engineers. He hopes 
that the fundamentals are the tools 
that the engineer can use when the 
time comes to apply elementary 
principles to problems. Very often, 
mechanical engineers, in particular, 
want to know why the chemistry of 
fuels, which often has later appli- 
cations for them, is not stressed to 
a larger degree than it is now. Prof. 
Meinwald answered this by point- 
ing out that the chemistry of fuels 
is very complex and that the time 
spent on fully developing one spe- 
cialized topic such as this would 
necessitate omitting entire areas of 
essential basic principles. Further- 


Lou Jacobson 


Professor Jerrold Meinwald, Chemistry 


more, the field of fuel analysis is 
constantly being revised so that 
what would be t taught one year 
would be somewhat obsolete the 
next. Again, he emphasized that in 
his view the object of the course 
was to equip engineers with a vo- 
cabulary in organic chemistry. 

Prof. Meinwald enumerated 
some of the reasons why he be- 
came interested in chemistry (his 
interest in fireworks and dyes goes 
back to the age of ten). He finds 
an intrinsic beauty in organic 
chemistry. Although the number of 
compounds and reactions treated is 
immense, there is an overall logical 
structure to the subject. Organic 
chemistry, he feels, would be a sat- 
isfying study for any person with 
normal scientific curiosity. 

The extensive research done by 
Prof. Meinwald bears out his in- 
tense curiosity in his field. Over 
thirty papers ‘concerning his work 
have been published. One of his 
first independent research results 
was obtained in 1953 when he de- 
termined the chemical structure of 
the active constituent of catnip. 
This achievement received recogni- 
tion in the classical organic chem- 
istry text by Fieser and Fieser. 
Several of his papers are unusual in 
that they involved no experimental 
work, Prof. Meinwald correlated 
the results of various experiments 
and was able to derive new con- 
clusions, Other facets of his work 
have included research with steroid 
hormones, the structure of other 
natural products, and the mecha- 
nisms of rearranged reactions. The 
latter subject involved tracer work 
with C', carried out at the Brook- 
haven National Laboratories. In 
addition to teaching graduate and 
undergraduate courses, Prof. Mein- 
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wald directs the research activities 
of a group of graduate students 
and post-doctoral fellows. He per- 
forms no laboratory work, but 
spends most of his time at the 
blackboard or in the library. In ad- 
dition, he is an industrial consult- 
ant for two pharmaceutical firms. 

Prof. Meinwald’s favorite interest 
outside of his academic activity, is 
music. He is an accomplished musi- 
cian, playing both the flute and the 
recorder. In the past he played 
with the Ithaca Baroque Ensemble, 
a now-defunct group which spe- 
cialized in the music of Bach and 
his contemporaries. At the present 
time he plays with the Ithaca 
Chamber Orchestra, directed by 
Karel Husa. 

Prof. Meinwald met his wife 
Yvonne in 1955 while he was teach- 
ing and she doing graduate study. 
Mrs. Meinwald came to Cornell af- 
ter graduation from Bryn Mawr 
College in 1952. She shares his in- 
terest in organic chemistry, and ob- 
tained her Ph.D. from Cornell in 
1955. Last summer, Prof. and Mrs. 
Meinwald took a trip to Hong 
Kong and Japan. In Japan, Prof. 
Me inwald lectured before graduate 
students. 

In 1960-61 there will be a sab- 
batical leave, but right now Prof. 
Jerry Meinwald is deriving great 
satisfaction from teaching the fun- 
damentals of organic che ‘mistry to 
undergraduate engineers. 

—David S. Kessler, ME ’62 


EMPLOYMENT INTERVIEWS 


(Continued from Page 24) 


and if you are to advance rapidly, 
there must be continuing new job 
openings so that those most. tal- 
ented and industrious can move 
rapidly into better jobs. This kind 
of advancement is not possible in a 
company whose earnings are not 
growing steadily. 

While you are asking these ques- 
tions, your interviewer will be 
forming or revising his opinion of 
you. If you formulate your ques- 
tions well and ask them in a 
straightforward, businesslike man- 
ner, you will be selling yourself by 
the questions you ask. Similarly, 
you will have formed an opinion of 
the interviewer and_ his company 
by his answers to your questions 
and by the que stions he has asked 
you. 
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Westinghouse develops new skin 
for space craft...so they won’t burn up 
re-entering earth’s atmosphere 


At 6,000 mph, air friction is a problem for space craft re-entering earth’s 
atmosphere, because skin temperatures can exceed 2,500°F. Without ade- 
quate thermal protection, the incoming space vehicle will burn itself up 
like a meteor. 

Westinghouse has developed a new ablative material for use as the pro- 
tecting outer skin for space craft. It has already been service-proven in 
actual re-entry tests involving firings of ballistic missiles equipped with 
nose cones of this material. 

This new Westinghouse development should do much to help advance 
our nation’s space exploration effort. 


you CAN BE SURE...1F ITS Westi ngh ouse 
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Marquardt Means Opportunity 


Every day, young engineers are finding opportunity at Mar- 
quardt—and for good reason! Marquardt grew and still grows 
on a foundation of engineering skill—guided by an engineer- 
management with an engineer-philosophy. Engineers are key 
men at Marquardt. And because engineers are key men, their 
work and accomplishments are readily recognized and rewarded. 

If you are an engineer, physicist, or mathematician with 
ability to meet and conquer supersonic and hypersonic propul- 
sion and controls projects, you’ll want to investigate the oppor- 
tunities at Marquardt, a leader in advanced power and weapon 
support systems for air and space. 

Meet the Marquardt representatives when they visit your 
‘ampus. See your placement director for further information 
and exact dates, or write to Dock Black, Professional Personnel, 
Marquardt Aircraft, 16555 Saticoy Street, Van Nuys, Calif. 





NUMBER TWO IN A SERIES 
ON MARQUARDT MANAGEMENT 


Don Walter, B.S.M.S., achieved 
an outstanding academic record at 
Cal Tech, Class of ’40, while earn- 
ing seven varsity letters. Today as 
Vice President in charge of Engi- 
neering and Van Nuys Operations, 
Don utilizes his technical and 
teamwork background to lead Mar- 
quardt’s engineering and develop- 
ment manufacturing. 


Ad larquardt 


AIRCRAFT CO. 


Van Nuys, Pomona, Monrovia, California 
Ogden, Utah 
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FIELDS OPEN 


(Continued from Page 21) 


portunities to talk to recent grad- 
uates should be seized during such 
trips. 

The student interested in tech- 
nica] management and the staff en- 
gineering functions associated with 
operations has perhaps the broad- 
est field of choice and the most dif- 
ficult selection problem. Some firms 
provide lengthy training courses 
which often are found boring and 
somewhat stifling to the mature or 
better educated individual who is 
forced to wait for others in his 
training group to attain the same 
level of knowledge. Other firms im- 
mediately assign new employees to 
a specific job. Some firms as a mat- 
ter of policy select managerial per- 
sonnel for the production organiza- 
tion from such staffs. Others do not, 
but rather have separate cadres 
from which to draw. The selection 
of the industry and firm involves 
extensive study and extensive inter- 
viewing after which it is necessary 
to make decisions prior to trips to 
the few firms that can be observed. 

To most Cornellians starting sal- 
ary is not excessively important. 
Many have not accepted the largest 
offer after a careful appraisal of 
future possibilities. In technical 
work the starting salary is often a 
good indicator of the salary struc- 
ture, however, and in this regard is 
of importance in appraising long- 
run promise. The process industries, 
incidentally, have been taking a 
larger proportion of graduates in 
recent years, perhaps because of 
this factor. In positions leading to 
management careers, starting sal- 
ary is less indicative of ultimate 
pay and less critical in the deci- 
sions. 

In conclusion, it may be stated 
that it is impossible to provide a 
clear list of the advantages and dis- 
advantages of each occupation, in- 
dustry, and firm. Some answers are 
framed only in terms of the indi- 
vidual, his likes and dislikes, his 
desires and abilities, his personality 
and character. The best single an- 
swer may be to select a small, fast- 
growing, high profit margin firm 
which has a crying need for a 
young graduate engineer's services, 
and which has a corporate name 
identical with the applicant's. 
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Westinghouse designs power plant 
for the moon to provide electricity 
for man’s first space colony 


Lunar explorations are no longer the mere dream of a few. Dedicated men 
all over the world are now actively at work on lunar projects. The first 
reconnaissance space craft have been launched. 

Westinghouse, as part of its effort in the area of space technology, has 
already designed and demonstrated a practical power plant for use by 
man’s first space colony on the moon. This Westinghouse plant will be very 
lightweight and compact to facilitate its transport, and it will produce a 
substantial quantity of electricity from the rays of the sun. 


You CAN BE SURE...1F IT'S Westi nghouse 


TV M 
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A RESUME IS A TWO-PARTY 


Throughout your engineering career, the name 
of the first employer appearing on your resume 
can be as significant as your education. But, in 
selecting that first employer, you should also 
consider his resume. 

ITT is the largest American-owned world-wide 
electronic and telecommunication enterprise. 
To give you an idea of the breadth of our 
activity ... there are 80 research and manu- 
facturing units and 14 operating companies in 
the ITT System playing a vital role in projects 
of great national significance in electronics 
and telecommunications research, development, 
production, service and operation. 

The scope and volume of work entrusted to us 
by industry and the government opens a broad 
range of highly diversified engineering and 


AFFAIR 


technical positions in all areas of our work... 
from tiny diodes to complex digital computer 
systems and a massive network of global 
communications. 

In addition to the opportunities for work and 
association with distinguished engineers and 
scientists, our graduate education tuition re- 
fund program encourages engineers to continue 
their formal training . . . and the facilities 
for graduate work near ITT locations are 
superior. 

This is an all too brief resume. It would be 
hard to associate yourself with a company that 
offers the engineer greater choice of assign- 
ment. Write us about your interests — or see 
our representatives when they visit your 
campus. 


INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 


67 Broad Street, New York 4, N. Y. 


FEDERAL ELECTRIC CORPORATION @ INTERNATIONAL ELECTRIC CORPORATION e ITT COMPONENTS 


DIVISION e ITT FEDERAL DIVISION e 
INTELEX SYSTEMS, INC. e 


DIVISION e ROYAL ELECTRIC CORPORATION 


ITT INDUSTRIAL PRODUCTS DIVISION e 
INTERNATIONAL STANDARD ELECTRIC CORPORATION) e 


ITT LABORATORIES e 
ITT KELLOGG 
AMERICAN CABLE AND RADIO CORPORATION e¢ 


LABORATORIES AND MANUFACTURING PLANTS IN 20 FREE-WORLD COUNTRIES 
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AIR FORCE 


(Continued from Page 28) 


$468. * Compare this to the start- 
ing pay of the married officer whose 
monthly pay equals $456, with, 
however, one-fourth of this sum 
being tax exempt. Additionally, 
after only 18 months his pay will 
increase to $516 and after three 
years, total $652. 

There are some 130 separate and 
distinctive career specialties in the 
Air Force. These areas were care- 
fully selected conforming to the 
most forward management ideas 
and provide for a maximum recog- 
nition of individual skills. Ex- 
amples of some engineering spe- 
cialties are: Nuclear Research Of- 
ficer, Mathematician, Physicist, 
Chemist, Metallurgist, Computer 
Program & System Design Officer, 
and Research & Development Of- 
ficer. 


Other Benefits 
Let’s look into retirement. While 
now considerably in the future, 
this should be considered as an im- 
portant part of total reimburse- 
ment. The military plan is entirely 
free to Air Force personnel and 
permits retirement after twenty 
years of service. After reaching 
thirty years se rvice, retirement pay 
equals 7 75% of base pay. For a col- 
onel, which is the normal rank of 
this period of service, you would 
need an annuity of $138,000 to 
provide this monthly income. 

I haven't even mentioned the 
free medical and dental care, the 
special military tax exemptions, 
value of free travel both in the 
states and overseas including con- 
current family travel, uniform al- 
lowances, and best of all freedom 
from draft worries while doing a 
job respected by the nation at 
large. 

For those advising against a 
service career, ask them if they can 
retire at age 43, or about those en- 
gineers who are drafted to fill the 
military needs. 

Think about it, if you think you 
are good enough to make the 
grade, both mentally and_physi- 
cally, then apply. 


® Editor’s note: Last year the average 
monthly starting salary for Cornell en- 
gineers was $503. 
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Westinghouse is the best place 
for talented engineers 






The preceding four advertisements have only touched upon Westing- 
house activities related to space. Some of the other projects in this area 
include the investigation of electronic and mechanical phenomena in 
high vacuums, work with special metals, and the development of various 
devices for satellite reconnaissance purposes. There are also a number of 
highly-classified projects. 

The wide variety of engineering and scientific work at Westinghouse 
demands the services of really talented engineers. This diversity of oppor- 
tunity is one of the biggest reasons why so many outstanding engineers 
have chosen Westinghouse over the years, and the variety of work being 
done today is greater than it has ever been before. Guided missile con- 
trols, atomic power, automation, radar, semi-conductors, and large 
power equipment are only a few of the other fascinating career fields to 
be found at Westinghouse. 

Why not find out now about the opportunities for you at Westing- 
house? Write to Mr. L. H. Noggle, Westinghouse Educational Depart- 
ment, Ardmore and Brinton Roads, Pittsburgh 21, Pa. 
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A.W.FABER imported 
CASTELL with famous 
Black Gold graphite, 


or LOCKTITE with 
NO SLIP© SPIRAL GRIP 


lead holder and 
Black Gold Imported 
9030 Castell Lead. 


Nothing is more 
important to you in the 
formative phase of your 
education than to develop 
professional habits. 
A.W.FABER Black Gold 
graphite has helped 
countless thousands of 
seasoned Pros acquire 
the “golden touch”. 

It is available to you 
either in the world- 
renowned Castell wood 
pencil or in the Spiral 
Grip TEL-A-GRADE 
LOCKTITE with degree 
indicator. 


Black Gold graphite tests 
out at more than 99% 
pure natural carbon. 

It is smooth, grit-free 
and black as a raven’s 
wing. It takes a long, 
keen point and resists 
heavy pressure in 
drawing or drafting. 


Whether your talents are 
creative or interpretive, 
you'll do better work 
once you acquire the 
“golden touch” with 
professional Castell 
tools. 20 superb degrees, 
8B to 10H. Pick up 
some Castells at your 
convenient supply 


store today. 
EA 


LOCKTITE TEL-A-GRADE 98005G 


PEN 
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A.W. FABER-CASTELL 


PENCIL CO., INC. NEWARK 3, N. J. 
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ALUMNI NEWS 


(Continued from Page 47) 


Edward H. Carman III, M.E. ’44, 
an administrative assistant on the 
management staff of Eastman Ko- 
dak Co., Rochester, is one of thir- 
ty-five who received fellowships 
from the Alfred P. Sloan Founda- 
tion, Inc. for a year of advanced 
study, which began in June, at the 
MIT School of Industrial Manage- 
ment. 


Richard Stephenson, Chem.E. 
"40, is the author of a book entitled 
“Nuclear Engineering,” which was 
just issued in its second edition by 
the McGraw-Hill Book Co. Mr. 
Stephenson was with University of 
Minnesota department of chemical 
engineering for four years. He was 
also senior design engineer at the 
Oak Ridge National Laboratory 
from 1950 to 1954. He is now a 
visiting professor at the Vienna In- 
stitute of Technology under a Ful- 
bright grant. 


Frank B. Campbell, C.E. '28, was 
featured speaker at the seventh hy- 
draulic conference of the lowa In- 
stitute of Hydraulic Research at 
the State University of Iowa, June 
16-18. The papers presented at this 
triennial conference carried the 
theme of prototype verification of 
experimental and theoretical pre- 
diction in hydraulics and_ related 
fields. Mr, Campbell has served as 
chief of the hydraulic analysis 
branch of the hydraulics division, 
U.S. Army Engineer Waterways 
Experiment Station, Vicksburg, 
Miss., for the last seven years. He 
and his staff are engaged in a most 
extensive and effective prototype 
analysis endeavor which was re- 
flected in his paper “The Value of 
Prototype Tests to Hydraulic De- 
sign. 


James E. Gleason, M.E. ’92, chair- 
man of the board of Gleason 
Works, Rochester, is one of four 
men who were honored by the 
American Society of Mechanical 
Engineers at its annual meeting, in 
New York City, December 1-5. He 
received the Society's highest 
award, honorary membership. Next 
February, he will be the guest of 
honor at the annual dinner of the 
Cornell Club of Rochester. 
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maintain capable people in pure 
research rather than allowing in- 
dustry to obtain these people for 
applied research, and to encourage 
more people to enter the field of 
pure research. 

Each professor has a_ specific 
goal towards which he is working, 
yet there is no practical value to 
the research at this time. However, 
grants of this type are given only 
when there is evidence that some- 
thing will be accomplished, usually 
an advancement in abstract know!l- 
edge. The results of this project 
will be written for publication in 
the Mathematics Journal. 


METHOD OF QUEUE SIMULATION 
DEVISED BY IE DEPARTMENT 


The Department of Industrial 
and Engineering Administration at 
Cornell University has recently de- 
veloped an electro-mechanical de- 
vice for the simulation of queuing 
situations, It is to be used for re- 
search and instructional purposes. 

A queue or waiting line becomes 
a very complex problem in many 
industrial situations. Tool cribs, as- 
sembly lines and the like are ex- 
amples. It is hard for management 
to estimate and to schedule pro- 
duction when it must consider the 
hard-to-predict queuing situation. 

The heart of the device is a se- 
ries of interlocking relays, activated 
by punched paper tape inputs sim- 
ulating customer arrivals and serv- 
ice times. The device has proven 
to be very effective in stimulating 
interest in and understanding of 
queuing problems, as well as a 
means of demonstration the effects 
of varying the parameters of the 
system. 

The device is still in a develop- 
ment stage, but ultimately it is 
planned to have it automatically 
and randomly select arrival and 
service times from specified dis- 
tributions and automatically cor- 
relate mean time between arrivals 
and mean service time with queue 
length, time of day, and other 
variables. It will also be able to 
simulate multi-channel systems; 
that is, systems with more than one 
input such as two windows at a 
ticket office. 
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Amazing textile fibers spun out of natural gas . . . wonder 
drugs squeezed from coal . . . shining stainless steel forged from drab, 
brownish earth. These man-made marvels were born in the minds and 
hands of research scientists. 

Never satisfied with things as they are, the research scien- 
tist takes apart the raw materials of nature to capture the basic “build- 
ing blocks” of the universe. Then he rearranges and combines the pieces 
into new and better things that help improve our lives. 

Research is a living thing to the people of Union Carbide— 
for it is the foundation upon which their work is built. They have cre- 
ated hundreds of useful products from such basic substances as oil, 
natural gas, ores, air, and water. And the wonders yet to come, the com- 
pletely new things of tomorrow, are being sought and found in Union 
Carbide’s laboratories today. 
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...a hand in things to come 





Unlocking the secrets of the universe 


Learn about the exciting work 
going on now in alloys, car- 
bons, chemicals, gases, plas- 
tics,and nuclear energy.Write 
for “Products and Processes” 
Booklet A, Union Carbide 
Corporation, 30 East 42nd St., 
New York 17,N.Y.In Canada, 
Union Carbide Canada 
Limited, Toronto. 


LU} ite). 


CARBIDE 





---a hand 
in things to come 
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THE KNOLLS ATOMIC POWER LABORATORY ANNOUNCES 
SELECTION OF CANDIDATES FOR 


ADVANCED STUDY PROGRAM IN NUCLEAR ENGINEERING 
in Conjunction with Rensselaer Polytechnic Institute 





TWENTY-FIVE CANDIDATES TO BE SELECTED FOR COURSES STARTING SEPTEMBER, 1959 








Admission to the KAPL-RPI Procram® is limited FIRST Half time at R.P.1. —fees and tuition pald; half 
to recent BS graduates in Engineering, Science or SEMESTER time on job, half pay. 

Mathematics. The majority of program openings are 
in areas of Mechanical, Electrical, Chemical or Met- 
allurgical Engineering and Physics. Preference will 
be given to applicants with academic standing in 





SECOND Half time on job, half time off for special nuclear 
SEMESTER courses at laboratory; full pay; fees and tuition paid. 





SUCCEEDING Full time on job—full pay; up to 4 hours off each 





upper 10% of class. 5 5 2 TERMS week to attend classes at R.P.I. Full tuition refund. 
A Master’s Degree in your major field with a minor 

in Nuclear Engineering can be earned in about two Relocation allowance provided. June graduates may work full 

and one-half years, depending on individual back- time during the summer, until classes begin in September. 


ground. 
Engineers and Scientists at KAPL are engaged in applied research and 


advanced development of nuclear reactors and power plants for naval 
applications. Problems encountered involve every technology related to 
pioneering work in nuclear engineering. 
* Discuss this program in greater detail with your College Placement 
Officer; or write for brochure describing the program to: Director of Pro- 
fessional Placement, Dept. M 





* Candidates are 
selected each Spring 


Knolls Aiomic Pwer Pa for classes starting 
in September. 


OPERATED FORA EC BY 


GENERAL @® ELECTRIC 


SCHENECTADY. N.Y 








ters for all 
IRWIN & LEIGHTON, INC. Headquarters for a 


Engineering Supplies 


Building Construction 
KEUFFEL and ESSER 


EUGENE DIETZGEN 


Now erecting The Civil Engineering 
Building and The Aeronautical Wing FREDERICK POST 
of The Mechanical Engineering Build- PICKETT & ECKEL 
ing on THE CORNELL CAMPUS. 


GRAMERCY GUILD 


1505 Race Street 


Philadelphia 2, Pa. The Cornell Campus Store 


Barnes Hall 
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Allis-Chalmers offers training course 





In nucleonics, Andrew Selep, Special engineering by Poul W. Sales manager, Robert Horn, Electronics man, William E. Martin. 
Brooklyn Polytechnic Institute, BME Clark, lowa State College, EE '49, Marquette University, EE 51, heads Alabama Polytechnic Institute, BSEE 
‘53, is working on the problem of is of large job involving combined sales of voltage regulators used ‘53, engineers applications of in- 
reactor safeguards. electrical equipment. on power lines, duction heaters. 


plus wide choice of type and fields 0 





Design of generators for steam Field sales of America's widest Promotion man, Robert I. Carlson, Application and sales of steam 
turbines is directed by G. W. range of industrial equipment is Worcester Polytechnic Institute, ME condensers for power plants are 
Staats, Illinois Institute of Tech- career of Carl E. Hellerich, U. of *50, directs promotion of switchgear, handled by William E. Ellingen, U. 
nology, Ph. D. '56. Nebraska, ME ‘49. and substations, of Wisconsin, ChE ‘49, 
k | [ | | | 
6 ion outstanding training course started to jobs in research, design, manufacturing, 
by Allis-Chalmers has proved a spring- application and sales. 
board to many worthwhile careers In fact, Even though you may not know exactly 
most of the A-C management team has what you wish to do, the Allis-Chalmers 
stemmed from its ranks. training course is designed to help you find 
Up to two years of theoretical and practi- the type of work and the field to which you 
cal training are offered. This experience leads are best suited. 
ALLIS-CHALMERS 
A-5600 
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STRESS aud STRAIN... 








The man didn’t say a word when 
they ran over his cat with a steam 
roller. He just stood there with a 
long puss. 


Chaplain: (To prisoner in elec- 
tric chair )—Can I do anything for 
you? 

Prisoner—Yes, hold my hand. 


° ° ° 


People are like steamboats—they 
toot loudest when they are in a fog. 


2 ° oO 


Whistler, the famous painter, 
was exasperated when he came 
home from work one night and 
found his mother sitting in the 
middle of the living room floor. 

“What's the matter, Ma?” he 
demanded. “You off your rocker?” 


oO roy Oo 


Looking coldly at the man who 
had just given him a nickel for 
carrying his bi ag twelve blocks, the 
little boy said, “You know, mister, 
I know something about you.” 

“What?” said the man. 

“Youre a bachelor.” 

“That's right. Do you know any- 
thing else about me?” 

“So was your father.’ 


Say it with flowers, say it with 
sweets, 

Say it with kisses, say it with eats, 

Say it with jewelry, say it with 
drink, 


But never, oh never, say it with ink. 
° ° ° 


As one old engineer put it: “The 
old narrow trails where two cars 
could barely pass without colliding 
are happily being replaced by six 
or eight lane highways where six 
or more can collide at one time.” 


° ° ° 
And then there was the con- 
demned_ golfer who asked the 


hangman, “Mind if I take a couple 
of practice swings?” 
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A tom cat and a tabby were do- 
ing some passionate courting on a 
back fence at the witching hour of 
midnight. The tom leaned over and 
screamed with all the pent-up pas- 
sion buried within him, “I’d die for 
you!” 

The tabby gazed at him through 
lowered eyelids and purred her re- 
ply, “How many times?” 


° ° oO 


The Professor of English and 
the Instructor of Engineering were 
dining together in the Faculty 
Cafeteria. During the course of the 
meal the former spoke: 

“I had a rather peculiar answer 
in class today. I asked who wrote 
the ‘Merchant of Venice, and a 
rather young freshman _ replied, 
‘Please, sir, it wasn’t me!’” 

“Ha ha ha!” laughed the Engi- 
neering Instructor, “and I suppose 
the little rascal did it all the time.” 


° oO ° 


A fond mother asked her four- 
year-old son what the nursery 
school had taught the pupils that 
day. 

Replied the youngster: “They 
taught the boys who hit, not to hit; 
and the boys who don’t hit, to hit 


back.” 


° * o 


The dam burst, and the raging 
flood quickly forced the town 
people to flee to the hills. 

As they gazed down sadly at 
their flooded homes they saw a 
straw hat float gently downstream 
for about fifty feet. Then it 
stopped, turned around and plowed 
slowly upstream against the rush- 
ing waters. After fifty feet, it 
turned and moved downstream 
again. Then upstream again. “Say,” 
said one of the townfolk, “what 
makes that hat act so darn funny?” 

“Well, I ain’t sartin sure,” spoke 
up a youth, “but last night I heard 
Grampa swear—come hell or high 
water he was agonna mow the 
lawn today.” 


Everyday the guards in the Rus- 
sian work camp checked out the 
workers as they left the grounds, to 
prevent stealing. For several days 
a guard had been watching one 
particular man pushing out a 
wheelbarrow full of straw  sus- 
piciously but could find nothing 
hidden in it. 

One day, after inspecting the 
wheelbarrow, he said, “Look Com- 
rade. Tomorrow I am being trans- 
ferred to Siberia. I'll never see you 
again and I promise to keep your 
secret. . . . What in the devil are 
you stealing?” 

The worker looked around cau- 
tiously. “Wheelbarrows,” he whis- 
pered. 


° co * 


“Folks,” said the minister, “the 
subject of my sermon dis even’ is 
liars, How many in the congrega- 
tion has done read the 69th chapter 
of Saint Matthew?” Nearly every 
hand in the congregation was 
raised. 

“Dat’s right,” said the reverend. 
“You is de folks I want to preach 
to. Dere ain't no 69th chapter of 
Matthew.” 


oO co ao 


Attention! You can cure your 
roommate of snoring by good ad- 
vice, cooperation, kindness and by 
stuffing an old shirt in his mouth. 


oO oO oO 


I walked into the barbershop, 
The sign was very queer, 
“During alterations 

We will shave you in the rear.” 


= * sd 


I come from a small town. They 
won't allow you to use electric 
razors there. When you plug ’em in 
all the trolley cars stop. 


Ad % * 
Wife: “Darling, tell me, how did 
you ever get Junior to eat olives?” 
Ch.E.: “Simple I started him 
with Martinis.” 
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PHOTOGRAPHY AT WORK—No. 16 in a series 


In the Arma Visual Computer, a single control selects the 
desired chart from as many as 700 photo slides. Each slide 
contains punched code holes which automatically tune in 
the corresponding Omni Bearing Distance station. The 
image of the plane is governed by a combination of the 
radio signals and the plane’s gyro instruments. 


Photography teams with electronics and adds 
new certainty to fli ght 


Now a visual computer pictures a plane’s So again we see photography at work helping 
precise position and heading on projected to improve operations—doing it for commercial 


photos of aeronautical maps. aviation just as it does for manufacturing and 
distribution. 


Arma Division, American Bosch Arma Corp., 


Photography works in many ways for all kinds 
working with the Air Navigation Development 


of business, large and small. It is saving time, 
Board and C.A.A., has developed a valuable new saving money, bettering methods. 


aid in air navigation using photography. 
With it the pilot, high above the weather, flicks 


2 : : CAREERS WITH KODAK 
a switch and before him appears a map of the area 


With photography and photographic processes becoming 
he’s over. On the screen a tiny shadow of a plane increasingly important in the business and industry of 
moves and shows exactly where he is, where he’s tomorrow, there are new and challenging opportunities at 
; ae Kodak in research, engineering, clectronics, design and 
heading and whether he’s on course. production 
If you are looking for such an interesting opportunity 
: ; F - write for information about careers with Kodak. Addr 
mean savings in time and money, too. For the Business and Technical Personne! Dept., Eastman Kodak 


This spells added certainty. Even more! It can 


flight can proceed by plan rather than by dog-legs Company, Rochester 4, N. ¥ 


on the beams. 


fastman Kodak Company, Rochester 4, N. Y. 
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General Electric interviews 
Dr. Richard Folsom, President of 
Rensselaer Polytechnic Institute, 


to explore... 


Teaching— 
A Career Opportunity 
For the Engineer 


Leading educators, statesmen and in- 
dustrialists throughout the country are 
greatly concerned with the current 
shortage of high-caliber graduates who 
are seriously considering a career in the 
field of science or engineering educa- 
tion. Consequently, General Electric has 
taken this opportunity to explore, with 
one of America’s eminent educators, the 
opportunities and rewards teaching of- 
fers the scientific or engineering student. 


Q. Is there in fact a current and con- 
tinuing need for educators in technical 
colleges and universities? 


A. Colleges and universities providing 
scientific and engineering educational 
opportunities are hard pressed at the 
present moment to obtain the services 
of a sufficient number of well-qualified 
teachers to adequately carry out their 
programs. Projected statistical studies 
show that this critical need could ex- 
tend over the next 15 or 20 years. 

Q. Why is this need not being met? 

A. There are probably three main rea- 
sons. These might be classed under con- 
ditions of financial return, prestige as- 
sociated with the position, and lack 
of knowledge and understanding on the 
part of the college student of the ad- 
vantages and rewards teaching as a 
career can afford. 

Q. What steps have been taken to make 
education a more attractive field to en- 
gineering students? 

A. Steps are being taken in all areas. 
For example, we have seen a great deal 
in the newspapers relating educators’ 
salaries to the importance of the job 
they are doing. Indications are that 
these efforts are beginning to bear fruit. 
Greater professional stature is being 
achieved as the general public under- 
stands that the youth of our nation is 
the most valuable natural resource that 
we possess ... and that those associated 
with the education of this youth have 


one of the most important assignments 
in our country today. 

Q. Aside from salary, what rewards can 
a career in education offer as opposed 
to careers in government or industry? 


A. The principal rewards might be free- 
dom to pursue your own ideas within 
the general framework of the school, in 
teaching, research and consulting activ- 
ities. As colleges and universities are 
normally organized, a man has three 
months in the summer time to engage 
in activities of his own choice. In addi- 
tion, the educator is in direct contact 
with students and he has the satisfac- 
tion of seeing these students develop 
under his direction ... to see them take 
important positions in local and na- 
tional affairs. 

Q. What preparation should an en- 
gineering student undertake for a teach- 
ing career? 

A. In college, the engineering student 
should obtain a basic understanding of 
science, engineering science, humanities 
and social sciences with some applica- 
tions in one or more professional en- 
gineering areas. He should have fre- 
quent career discussions with faculty 
members and his dean. During graduate 
work, a desirable activity, the student 
should have an opportunity to do some 
teaching. 

Q. Must an engineering student obtain 
advanced degrees before he can teach? 
A. It is not absolutely necessary. On the 
other hand, without advanced degrees, 
advancement in the academic world 
would be extremely difficult. 


Q. How valuable do you feel industrial 
experience is to an engineering or scien- 
tific educator? 


A. Industrial experience for a science 


GENERAL @@ ELECTRIC 


educator is desirable; however, with a 
senior engineering educator, industrial 
experience is a “must”. An ideal en- 
gineering educator should have had 
enough industrial experience so that he 
understands the problems and responsi- 
bilities in carrying a project from its 
formative stages to successful comple- 
tion, including not only the technical 
aspects, but the economic and personal 
relationships also. 


Q. What do you consider to be the op- 
timum method by which an educator can 
obtain industrial experience? 

A. There are many methods. After 
completion of graduate school, perhaps 
the most beneficial is a limited but in- 
tensive work period in industry. Con- 
sulting during an academic year or 
summer is a helpful activity and is 
desirable for older members of the 
staff. Younger educators usually need 
experience in “living with the job” 
rather than providing consultant’s ad- 
vice to the responsible individual. 

Q. Based on your experience, what per- 
sonal characteristics are possessed by 
successful professors? 

A. Primarily, successful professors have 
an excellent and growing knowledge of 
their subjects, are interested in people, 
and transmit enthusiasm. They have an 
ability to explain and impart informa- 
tion with ease. They generate ideas and 
carry them out because they are de- 
voted to developing their fields of 
knowledge. They desire personal free- 
dom and action. 

For further information on challenging 
career opportunities in the field of 
science and engineering education, write 
to: Mr. W. Leighton Collins, Secretary, 
American Society for Engineering Educa- 


tion, University of Illinois, Urbana, Ill. 
959-10 





